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Minerals Program
Division of Oil, Gas & Mining
1594 W North Temple Ste 1210
Salt Lake City, UT 84114-5801

RE: Clean Copv Submittal, Miracle Rock Minins & Research, The Rockland Mine, M0150040, Task 2508,

Emerv UT

Miracle Rock Mining & Research, ownerand operatorof the Rockland Mine (permittee), hereby

submits the clean copies for the Division's tentative approval to Commence Large Mining Operations.

Two clean copies of the Rockland Permit are included with this submittal and includes all text sections,

tabbed Maps Section, tabbed Appendices Section, tabbed Photos Section, tabbed Figures Section, and

tabbed BMP Section. Please replace these sections in the three-ringed binders provided from on e of
the earlier submittals.

Form MR-REV is included with this submittalto provide assistance in placement of the approved permit

information. As required by your April 30, 2009 letter, form MR-RC is also included for signatory
provisions of the bonding agreement. lf you have any question or concerns regarding this submittal
please contact me at 435-286-2222.

O tt^r"r"rr,4r4_V
David Taylor
President

Enclosures MR-REV

MR-RC

Clean Copies-Text Section, Maps Section, Appendices, Photos, Figures, BMP Section

Cc Dennis Oakley
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ROCKLAND MINE

R647-4-tA4 OPERATOR(S), SURFACE AND MINERAT OWNER(S)

Mine Operator and Owner
Mine Name: Rockland Mine
Applicant: Miracle Rock Mining and Research
Address: PO Box 76

4oo south 2oo East APPROVED
Emery, Utah84s22 AW I I zUF

Phone: 435-286-2222
Fax 435-286-2322 DN.OIL GAS & MINiNG

Company Representative :

David Taylor (President)

Surface and Subsurface Awnership
The Rockland Mine is located approximately 5.0 miles southeast of the town of Emery Utah in
Section 2, Township 23 South, Range 6 East, SLB&M. Refer to Map R105-1A (Mine Location
Map) in the Map Section for the mines location The location is represented on the Mesa Butte
USGS 7.5 minute quad map.

The surface and subsurfrce is managed by the State Institutional Trust Lands Administration
(SITLA). The contact information forthis Utah State govemment agency is:

State Institutional Trust Lands Administration
675 East 500 South
Suite 500
Salt Lake City, Utah 84102-2818

Miracle Rock Mining and Research basis their right to conduct mining operations in the area

denoted on Map R104-1A by the signed agreements, covenantso terms, and conditions of the Utah
State Mineral Lease (Lease No. ML-50776). State mineral lease ML-50776 contains approximately
161.80 acres, more or less, and its location is better described as:

T23S. R5E. SLB&M
Sec. 2 l-atz (40.63 acres), Lot 3 (41.12 acres), SU/li4NEl/4, NWI/4SE1/4

A copy ofthe lease is filed at the Miracle Rock Mining and Research main offrce in Emery County,
Utah and at the SITLA offices in Salt Lake City, Utah.

Adjacent surface and subsurface is managed by the Bureau of Land Management (BLM). The BLM
have been notified of said mining operations. Refer to Map RM-104-2A in the Maps Section to
review stated land ownership ofthe Rockland Mine and surrounding area.
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This section contains a narrative explaining the operations at the Rockland Mine site. Maps,
drawings, appendices, and tables are referenced, as necessar5r, to detail all processes associated
with the operations of the mine.

R647-4-L06.1 Mine Type and Operations
Miracle Rock Mining and Research owns and operates the Rockland Mine and is Lessee to
approximately 161.80 acres of land in Emery County. Miracle Rock Mining and Research was
granted lease (ML-50776) by State and Institutional Trust Lands Administration (SITLA) for the
puposes of mining the mineral known as humate or humic sbale.

R647 -4-LO6,2 Mine Operations
Humate is a weathered coal or carbonaceous mudstone or shale that contains large amounts of
humic acid. Humic acids are mixtures of colloidal organic molecules, with molecular weights
between 5,000 and 50,000 gftuns, that result from decay of organic matter (Gloyn et al, 2003:'
Siemers ad Waddellb 1977). Th Rockland mine produces humate from the Upper Cretaceous
Ferron Sandstone Member of the Mancos Shale. The humic shale is process and used primarily
for soil amendments for agriculture. Other processing techniques might use the humate for a
nnhitional supplement for human consumption (UGS Bulletin #132,2003).

Abundant humate occurs in coal of the Ferron Sandstone. The Rockland Mine mines
approximately 6,000 tons annually of the product from outcropping deposits. Overburden
consists primarily of alternating thick to rnassive beds of ta4 yellow-gray, mostly medium-

Sained sadstoneo shaley sardstone oftle same color and shale. The shales are clayey, sihy ad
carbonaceous (H.H. Doelling, 1972). The thickness of the overburden at the Rockland Mine
varies between six to fifteen feet.

Prior to the classification of a large mining operatioq the Rockland Mine operations included
rdergrormd room and pillar mining methods to extract the ore. Underground operdions are
accessed utilizing two portals. These portals area located on the north end of the mine pad as

shown onthe surface facilities map (Map Rl06-1A inthe Maps Section).

Room and pillar mining is commonly conducted on flat or gently dipping bedded ores. Pillars
are left in place in a regular or irregular pattem while th rooms are mined out. Miniag methods
consisted of drill and shoot operations. Utilizing this method, miners drill a series of holes in the
ore face and load with an explosive powder. The powder will be charged and detonated to break
up tlrc ore. The ore is then loaded and transportd out of tle mine.

Underground operations continued until development intersected an underground dike. At this
point underground operations were hahed and surface operations commenced using highwall
mining methods. To date, there is approximately 1500 feet of exposed highwall with two
working faces. The urderground operations have been gated ard locked to pnevent access. The
two portals will remain open (e.g. portals not backfilled with soil or rock material) until it is

R647 -4.T06 OPEMTION PLAN Page L
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decided that underground operations af,e no longer feasible. At thatqlifuOt!€b%&Ailllilfi U"

Ut backfilled and reclaimed as described in the R647-4-110 Reclamation Plan. If underground
mining operations resume at some point in the future, the operator rnay consider conducting a
geotectrnical analysis of the mine workings to ensure that th portals and overburden are safe for
room and pillar operations.

Highwall mining methods at the Rockland Mine are conducted in a four step process. The initial
step is to rernove and stockpile topsoil Topsoil in the mining area is only approximately two to
four inches in depth and lies on a four to six foot layer of solid sandstone overburden. After the
topsoil has been segregated and stockpiled (refer to the Surface facility Map Rl06-1A for storage
locations), tle sandstone overburden is drilled by hand and shot using explosives to break up the
sadstone for remornal A detailed blasting plan is outlined in Appendix A. The overburden is
removed using a track-hoe and/or loader and hauled to the subsoil storage area. The subsoil pile
is located onthe south end of the pad as shown on Map R106-lA.

Once the overburden is rercved a track-hoe is used to cut the humic shale ore from the face.
The ore is loaded into haul trucks and hauled off-site directly to a processing facility. No humic
shale ore is stockpiled on-site within the disturbed area of the Rockland Mine.

R647-4-L06.3 Description of Mine Facility Pad
Currently, the disturbed area consists of approximately 5.82 acres. This area consists of an
irccess road and mine pad. The mine pad is utilized for active mining operations and for
stockpiling overburden materials. The stockpile is located on the south end of the pad and

encompasses approximately 0.25 acres. As mentioned above, tle two active mining treas are

located on the far south end and west end of the mine site. Active mining operations utilize less

than one acre.

The mine facilities include two portal,entrances, subsoil stockpile, fueling area, waste disposal
area" and teryorary storage shed. The location of these facilities is documented on the Surfrce
Facilities Map (Map R106-1A) in the Maps Section Each mine facility is described below.

Portals were developed for access to underground operations. Each measure approximately 12.0

feet wide by 7.0 feet higb Since undergrormd operafions are no longer active, each portal
consists of a gated opening to restrict access into the mine. Once it is decided that underground
operations are no longer required, these openings will be backfilled and reclaimed by the
rnethods approved in Section R6474-l l0 Reclamation Plan-

The fueling area is a small area neaf, the portals that consist of a 500 gallon diesel tank and oil
storage. The fuel tank has been placed in a container which acts as an environmental control to
contain th tank contents in case of an accidental spill

The waste diqposal area is located on the west end of the mine pad. Waste from mining
operations is temporarily stored at this location. Periodically, wastes will be loaded in a truck
and hauledto anapproved landfill.

R647 -+.T06 OPERATION PLAN Page 2
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The access road utilizes an area of approximately 0.5 acres. Public access is restricted utilizing a

gated entrance from Emery County road EC915. The gate is kept lock at all times when mine is

iarc. When in operatioq traffic is routed up the road to the mine pad. The access road is the

only access to the mine pad. Safety berms bave been constructed on both sides of the road to

proloid. a barrier betweenthe road andthe steep slopes below. APpR*VHD
AUti I I 20ts

R647 -4-t06.5 Existing Soil TYPes
As reported by Leland Sassir of the 0SOn Natural Resource Conser$0fi&lLSn'ft$"qfjNHFto
RppenAix B), three types of soils predominate the area of the Rockland Mine; Travessill4

Casnros, and Moffat soils. Morphology of each of the three tuonomic units is characterized as

described bytheNational Cooperdive Soil Survey, 1988.

Travessilla Series

The Travessilla series consists of shallow, well drained, moderately permeable and

moderately rapidly permeable soils on mesas, benches, canyon sides, mountain slopes'

and foot slopes" 
-Th"*" 

soils formed in residuum and colluviums derived dominantly

from sardstore and interbedded shale. Slope is I to 80 percent. Elevatiron is 5,000 to

8,700 feet but is dominarrtly 5,500 to 6,500 feet. Average annual precipitation is 10 to 14

inches, and average annual air temperature is 45 to 50 degrees F.

These soils are loamy, mixed (calcareous), rnesic Lithic Ustic Toniorthnts.

Al 0 to 2 inches; brown (l0YR 513) fine sandy loam, dark yellowish brown (10YR

4/4) moist; weak thick platy structure; soft, very friable; few fine and medium roots; few

fine pores; slightly calcareous; mildly alkaline (pH 7.6); clear smooth boundary'

Cl 2 to 5 inches; brown (10YR5/3) fine sandy loanr, dark brown (10YR 413) moist;

weak medium subangular blocky structure parting to weak fine subangular blocky; 19-!'
very friable; few fine and medium roots; few fine pores; 15 percent chanrFrs; mildly

alkaline (pH 7.5); clear smothboundaty.

C2 5 to 10 inches; brown (10YR 513) fine sandy loanr, dark yellowish brown (l0YR
4/4) moist; massive; slightly hard, very friable; few fine and medium roots; moderately

calcareous; mildly alkaline (pH 7.6); abrupt wavy boundary.

R l0 inches; sandstone.

Bedrock deph is at a deph of 7 to 20 inches-

Casmos Series

The Camos series consists of shallow, well drained, moderately permeable soils on

summits, pediment slopes, and canyon sides. These soils formed in residuum and

colluviums derived from sihstore and shle fromtk Green River Formation Slope is 2

R647-4.106 OPERATION PLAN Page 3



R 6 inches: hard siltstone.

Bedrock is at a depth of 5 to l3 inches.

Moffat Series

ROCKLAND MINE

b 7A percent. Elevation is 4,700 to 6,000 feet. Average annual precipitation is 6 to 8
inches, and average annual air temperature is 48 to 50 degrees F.

These soils are loamy, mixed (calcareous), mesic Lithic Torriorthents.

Al 0 to 2 inches; pale brown (t0YR 6/3) channery loanU brown (10YR 5i3) moist;
weak fine granular structure; slightly hard, friable, sticky and plastic; few very fine and
fine roots; few very fine pores; 15 percent channers and 5 percent stones; moderately
calcareous; disseminated calcium carbonate; strongly alkaline (pH 8.6); abrupt snnoth
boundary.

Cl 2 to 6 inches; light yellowish brown (10YR 614) clay loarn, yellowish brown
(10YR 5/4) moist; weak medium zuhngular structure; slightly har4 firm, sticky and
plastic; few very fine and fine roots; few very fine pores; 10 percent channers;
moderately calcareous; disseminated calcium carbonate; strongly alkaline (pH 8.6); very
wavy bourdary.

APPRft\{ffip
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The Moffat series consists of very deep, well drained, moderately rapidly permeable soils
on alluvial fans and benches. These soils formed in alluvium derived from sandstone and
shale. Slope is 3 to 6 percent. Elevation is 5,400 to 5,800 feet. Average annual
precipitation is 6 to 8 inches, and avemge annual air temperature is 48 to 50 degrecs F.

These soils are coarse-loamy, mixed, mesic Typic Calciorthids.

A1 0 to 2 inches; brown (7.5YR 5/4) fine sandy loanr, dark brown (7.5YR 4/4) moist;
weak fine granular structure; soft, friable; few fine and medium roots; nulny very fine,
common fine, and few medium pores; moderately calcareous; moderately alkaline (pH
8.4); abrupt smooth boundary.

82 2 to 9 inches; brown (7.5YR 4/4) fne sandy loanr, dark brown (7.5YR4/4) moist;
weak medium zubangular blocky sfructure; soft, &bble; few fine and medium roots;
many very fine, coflunon fine, and few medium pores; moderately calcareous;
moderately alkaline (pH 8.4) ; abrupt smooth boundary.

Clca 9 to 2l inches; pink (7.5YR 714\ fne sandy loam, brown (7.5YR 5/4) moist;
moderate rdium subangular blocky structrne; hard firm; few very fine, fine, and
medium roots; fiuuly very fine and common fine pores; strongly calcareous; coating of
calcium carbonate on faces of peds; strongly alkaline (pH 8.8); clem smooth boundary.

R647.4-LO6 OPERATION PLAN Page 4
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C2ca 2l to 29 inches; pinkish white (7.5YR 8/2) fine sandy loarrU pink (7.5YR 7/a)
moist; moderate medium subangular blocky structure; hard, firm; few very fine and fine
roots; coflrmon very fine and few fine pores; strongly calcareous; disseminated calcium
carbonate; shongly alkaline (pH 9.0); gradual wary boundary.

C3 29 to 60 inches; pink f.aYR 8/4) fine sandy loanr, light brown (7.5YR 6/4)
moist; massive; very hard, very firm; few very fine and fine roots; commonvery fine and
few fine pores; 5 percent pebbles and 5 percent cobbles; strongly calcareous;
disseminatedcalciumcarbonate;shonglyalkaline(pH9.0) 

A''ROVED
Secondary calcium carbonate is at a depth of 9 to 15 inches.

R647-4-L06.6 Segregation and Storage of Soils
As part of the highwall mining process soils and rock are removed to uncover the mineral to be

mined and processed. At the Rockland Mine, topsoil depth is between two and six inches. This
material is removed using a front-end loader (or similar equipment) and stored in piles above the
highwall and throughout its length (rcfer to Surface Facilities lWap, Map Rl06-lA). A series of
photos were taken ofthe existing soil piles. These photos can be reviewed in the Photos Section.

Organic material such as tree parts, shrubs, gmsses were mixed with the topsoil material as the
piles were constructed. Piles were made relatively small in a cone or wedge shaf. There is
approximately 680 cubic yards of topsoil presently stored for use in reclalnation (refer to Soil
Salvage Summary Table in Appendix C). The volume of the piles will change thnoughout the
life of the mine as material is added from mining activities or subtracted for reclamation
activities.

The topsoils are protected by keeping them segregated from the active mining activities. Prior to
drilling ard blasting activities topsoils are stripped and stored away from the top of the highwall
area The shot rnaterial is thrust onto the mine pad where below where the broken up rock and

subsoil is segregated and stored.

The storage location for the subsoil is on the south side ofthe mine pad (refer to Map R106-1A).
Subsoil is gathered with a front-end loader, hauled and piled at this location. A portion of the
subsoils are used to create a safety berm around the perimeter of the mine pad. There is
approximately 4,27A cubic yards of material presedly stored for use in reclamation. The volume
ofthe pile will change throughout the life ofthe mine as material is added from mining activities
or subtracted for reclamation activities. A Soil Salvage Summary Table is found in Appendix C.

This table includes both topsoil and subsoil and will be updated from time to time to keep the
stored volumes current.

Sampling of the segregated soil piles was conducted in 2005 and 2007 (refer to analysis in
Appendix D). This sampling indicated that there exist acid forming materials (pH below 6.0) in
the top 1.0 feet of the subsoil material on tlre south end of the storage pile (see photo titled
*Subsoill). The extent of the acid forming materials is undetermined and will not be known
until the soil is moved from this pile. Upon use, extcnsive field testing will be conducted to
ensure this soil is buried so not to impact vegetation growth at reclamation.

At,G I 9 zIIF
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Larger rocks have been gathered and stored at various locations on the mine pad. These rocks
will be used for barricades to protect mine structures, fueling areas, etc. Once reclarnation
commences at the Rockland Mine, these materials (rock, subsoil" topsoil) will be utilized for
backfilling tlre highwall. Special sequences of these materials are addressed in the

Reclamation Plan. Refer to Section R6474-110.5 Soil Redistribution and Revegetation prior to
moving these materials.

R:647 -4-L46.7 Vegetation
The Rockland Mine disturbed area covers approximately 5.82 acres. Prior to disturbance, the

native vegetation of the mine and surrounding area sonsisted of trees, shrubs and grasses. Tree

varieties consist of pinions (Pinus eduli$ and Utah junipers (Juniperus asteospermd). A diverse

shrub community exists in the area with tle major types being black sagebrush (Artemisia rwvo),
shadscale (Aniplex confertifolia), fourwing saltbrush (A. canesens), and galleta (Hilariaiamesii).
Grasses typical of the area include salina wildrye (Leynus salinus), and Indian ricegrass
(Oryvnpsk lrymenoides).

A vegetation survey was conducted on an undisturbed area adjacent to the mine site. Twenty
transects were evaluated using an ocular method (line intercept method) for estimating percent

cover by t1p. Types recorded are living cover, litter, rock cover, and bare ground. Living cover

is broken into two components; understory and canopy cover.

Results of the survey found an understory cover of only 2.7Yo and canopy of 24.3%. Canopy

consisted of pinyon pine and Utah juniper cover. Litter averaged only lYo of the total cover,
while no rock or rock fragments were found inthe study area. Bare ground averaged 63Yo of the
total area A spreadsheet of the vegetation survey is found in Appedix E. Based on tlre results

of the vegetation survey, revegetation must achieve a success standard of 70o/o of the pre-mining
vegetative ground cover or 18.9%.

R647-4-106.8 Geology
As mentioned above, the Rockland is located stratigraphically in the Upper Cretaceous Ferron
Sandstone Member of the Mancos Shale. The topographic setting consists of massive beds of
very fine- to fine-grained sandstone, carbonaceous shale, coal" mudstone, and sihstone.

OrScrcps of tle Ferron Aquifer exist rear tbe area of the Rockland Mine. The potentiometric
surface of the aquifer, however, indicates that recharge cornes from the Wasatch Plateau to the
west (UGS Bulletin #132,2003).

The mine site lies approximately 500 feet above the Quitchupah and Muddy Creek drainages.

Tlrese deep drainage systems form the boundary of the outcropping aquifer. No ground water
wells exist in the area. The surface drainage system of the Rockland Mine area is confined
exclusively to the Muddy Creek drainage system. Any precipitation that falls on the mine site

reports to ephnrcral drainages ad eventually to this systern 
A'*ROVED
AU0t9m
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This section contains a narrative e4plaining the operational practices at the Rockland Mine site.
The narrative describes in detail all practices that the operator must conform to during the
everyday operations ofthe Rockland Mine.

R647 -4-LA7 I Public Safety
The management at the Rockland Mine is conscience of the hazards associated with mining and
has taken precautionmy steps to reduce or eliminate hazards that may affect public safety and
welfare during operations. Some notable steps discussed below include, but not limited to;
lockable main gate, a$o Tresspassingl' signs, gated restrictions to portals, berms, etc. Photos of
these practices are also found in Photos Section.

Lockable Main Gate * A lockable main gate has been installed at the only access to the
mine pad. The gate is constructed with 2" steel square tube hinged and mounted on vertical 6,'
steel pipe cemented in place. The gate extends across the access road and is winged on either
side to prevent any unauthorized vehicle passage.

'No Trespassing" Signs - A't{o Trespassing" sign has been mounted on the access gate
to informuninvited gueststhathespassing is not allowed.

Gated Restrictions to Portals - Two portal openings accessing underground workings are
located on the mine pad. Gates have been placed over the openings to discourage entry.

Berms - A safety berm is constructed along the outer edge of the mine pad. This berm
prevents vehicles and equipment from accidentally rolling offtlre mine pad and down tlre slope.
The berm also keeps runoffwithin the confines ofthe mine pad.

These and other practices have been successfully utilized to protect public from the many
hazards that are associated with mining oprations.

R647 -4-!O7 .7, Drainages
As shown on the Drainage Control Map (Map R107-lA), there are two undisturbed ephemeral
drainages adjacent to the disturbed area that could potentially be impacted by runoff from the
distutbed area. The drainages are noted as UD-I and UD-2. Distrnbed areas that flow into these
drainages are noted on the Map as DA.I and DA-2. A third ditch, UD-3, is located above the
highwall and diverts undisturbed runoffaway from the mine site. Each area is discussed below.
Runoffvolumes from these areas have been calculated and best management practices (BMP's)
have been designed accordingly.

R647-4-107 OPERATION PMCTICES Page 1
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Disturbed Area 1" {DA-L}
The mine pad mea consists of hydrologic area DA-l. Its size is approximately 3.4 ircres.

All flow is confined to the pad and impoundment area. Any precipitation 164 frlls onto
the mine pad either puddles or flows as indicated by the flow lines on Map R107-1A.
Runoff volumes have been calculated for the pad area using a l0 year/24 hour
preclpitation event of I .5 I inches. Peak discharge from the pad is 0. l5 ac/ft.

Disturbed Area 2 IDA-2)
The area below the mine pad where material has been cast offthe side slope consists of
the hydrologic area DA-2. The material consists mainly of pebble to boulder sized rock
and is highly pernrcable. No erosional effects have been indicated on the surfrce of these

slopes. BMP's will not b€ used at the toe ofthe slope until final reclamalion

Undisturbed Drqinag e (U D- 1-)

Flow from the mine pad flows into the impoundment located on the east side of the pad.

Discharge from the impoundment is treated before flowrng into UD-l. Drainage UD-l
drains into an un-named ephemeral drainage which eventually flows into the hfuddy
River.

Undisturbed Drainqge (UD-2)
Overland flows (if any) from the mine pad slopes drain into UD-2. This undisturbed
drainage flows directly into the Muddy River drainage system.

U ndisturbed Diversion (U D- 3)
Ditch UD-3 is a historic diversion ditch that was cut with a bulldozer along an existing
road above the mine site. This ditch diverts undisturbed runoffaway from the topsoil
storage area and directs flow into a natural drainage systern- The natural drainage, like
others in th area, are and flow as a rezuh of precipitation events.

R547 -4-LO7 .3 Erosion Control
Sediment control measures have been implemented on the disturbed area to minimize additional
contributions of sediment solids to the receiving drainage. Best management practices are used

to control erosion and sedimentation from mining operations. BMF's include some of the
fonowing contmls; berms, impordments (refer to pbtos), straw hles, silt fences, etc. Srrhce
water quality will be protected by handling earth materials and runoffin a manner that minimizes
the potential for pollution. Locations of sediment control practices are shown on the Drainage
Control Map (Map Rl07-1A) in the Maps Section. Specifications for BMP installation are

detailed inthe tabbed BMP Section

The Rockland Mine has submitted a Notice of Intent (NOD to the Division of Water Quality to
comply with the requirements of the Clean Water Act. This NOI permits the site to discharge
stonn water associated with their industrial activity into the waters of the United States. As part
of this permit, a Storm Water Polhrtion hevention Plan (SWPPP) has been developed for the
site. Refer to Appendix F for review of this plan.

APPRCIVED
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Analysis of the stored overburden samples tested has shown that toxic materials are present on-
site (refer to Appendix D for soil sample results). Dischmges if any, of water from areas

disturbed by mining and reclamation operations will be made in compliance with all Utah and
Heral water quality laws and regulations and with effluent limitations for mineral mining
promulgated by the EPA set fotrh in 40CFR Part 434.

R647 -4-LO7 .4 Deleterious Materials
All deleterious or potentially deleterious materials shall be safely removed from the site or kept
in an isolated condition such that adverse environmental effects are eliminated or controlled.
Best man4gement practices (BMP's) will be used to minimize contact of materials with rainfall
ard runoff, BMP's may be structtrral or non-structtnal controls that reduce or eliminate
pollutants in storm water runoff,

R647 -4-LO7.5 Soils
As mentioned above, soils, including topsoil and subsoil, are removed, segtegated, and stored in
a stable condition so that they may be used for reclamation. Storage locations are identified on
the Surfrce Facilities Map (Map Rl06-1A) inttle Maps Section

R647 -4-LO7 ,6 Concurrent Reclamation
Occasionally, during operationso disturbed axeas may be reclaimed when no longer needed. All
areas which have been disturbed but are not routinely or currently utilized will be kept in a safe
and environrnentally stable condition Conteqroraneoss leslamation will comply with the plans
outlined in R647-4-110 and Rtr7-4-l11. As these arerx are reclaime4 tk area reclaimed will
be outlined on a rnap and reported to the Division.

APPROVED
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R647-4-1 08 HOLE PLUGGING REQUTREMENTS

There are currently no drill holes located within the lease boundaries ofthe Rockland Mine site.
If drilling is needed in future operations, tlre requirernents of R647-4-108 will be followed and
the holes will be identified on a map.

APFROVF_D
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R647.4.109 IMPACT ASSESSMENT

AUt) | I Aros
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The following narrative identifies potential swface and/or subsurface impacts to wafer, wildlife,
soil slope stability, erosion control, ah quality, and public safety.

R647-4-L09,1 Impacts to Surface and Ground Water Resources
As with any mining operation, there exists an inherent risk to impacting the surface andlor
grornd water quality resources. Impacts to surface water quality is minimized by the use of
BMP's as outlined in R647-4-107 Operation Practices and the SWPPP. BMP's are designed to
reduce or eliminate contact of potential poltutants with rainfall and runoff. Also, by
incorporating good housekeeping practices at the mine site and conducting preventative
maintenance on erosion and sediment contlol structutes, impacts to surface growd water
resources will be negligible.

Potentiornetric ground water resources have besn documented approximately 500 feet below and

west of the surface of the mine site. Recharge areas have been reported to the west, high on the
Wasatch Plateau and along the outcrop of the Ferron aquifer in the Muddy and Quitchupah
drainage. Potential for mine site pollutants affecting this resource is negligible at best.

Prevention will be maintained by utilizing the practices outlined above.

R647 -4-LA9.2 Impacts to Wildlife
There have been no state or federal threatened or endangered species documented within the
lease area oftlre Rockland Mine. No impacts will be realized from mining operations.

R647 -4-L09.3 Impacts to Soil Resources
Impacts to soil resources due to mining and reclarnation operations are considered temporary.
Soil materials have been segregated from mining operations for protection. Once mining
operatiolls have been completed, reclamation will commenced to teturn the area to its

original contour. Irryacts due to erosion have been detailed above.

R647-4-LA9.+ Proiected Slope Stability, Erosion Control, Air Quality, and
Public Safety Impacts
The following sections cover projected impacts to slope stability of the highwall area" disturbed
area erosiorq operational affects to air quality, and potential impact to public heahh and safety
and what actions are proposed to mitigate those impacts.

Slope Stablility
There is approximately 1500 feet of highwall exposed at the Rockland Mine. Slopes are

developed nearly vertical and up to approximately 30 feet in height. Overbrnden is only
four to six fret thick and corrprises of mostly solid sandstone. Uder$ing this
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overburden is eight to 12 feet of mineral product. Highwall failure has not been a
problem in the past because no groundwater exists in the area of mining and the rock
mass ofthe overburden is structurally sound.

Rockfall problems have been managed utilizing scaling method to remove potential fall
areas. Scaling is conducted immediately after blasting activities and the removal of the
overbtrden Scaling is completed using track-hoe bucket removing all loose rock
material No undercutting oftk mineral product will occur. Intlrc occurrenoe higbwall
stability becomes a problenr, slope geometry modification and/or benching methods may
be necessary. The operator may opt for a geotechnical analysis and a modified highwall
desrgn if necessary. The Division will be consuhed on any modification in highwall
design prior to rililizing other methods tbao those tbt are currently usd.

Erosi on
Erosion and sediment control practices have been previously addressed in R647-4-107
Operation Practices. A Storm Water Pollution Prevention Plan (SWPPP) as required by
the Division of Water Quality is maintained at the owner's main office in Emery, Utah.
A copy ofthis document is also found in Appendix F.

Air Quality
Impacts to air quality resources due to mining and reclamation operations are considered
temporary. Emissions realiz.ed onthe mine site me from equipment, blasting, loading and
hauling operations. There are no permitting requirements required by tlre Division of Air
Quality for this mining opration

Public Safety
Public safety issues have been addressed at the Rockland Mine. There is only one access
road into the mine site from Emery County Road 915. The mine entrance has been gated
and is locked when idled to prevent public access into the mine site. A sign identiffing
the phase,'NO TRESSPASSING'is installed onthe locked gate.

APFRCIVED

Au0lgm
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R647.4.110 RECTAMATION PLAN

This section contains a narrative e4plaining the plan for reclaiming the Rockland Mine site. The
section refene,lrces tnaps, drawings, appendices, and tables, as necessary, to detail processes used
for reclamation.

R647 -4-L10.1 Post Mining Land Use
The current post mining land use of the area is grazng and recreation. Reclamation practices
and procedures have been designed to support the post mining land uses of the area.

R647 -4-LLO.2 Reclamation Description
The areas at the Rockland Mine that will be reclaimed include the following: APPROVFD

r Access Road Removal
r Highwall Elimination
r Slope Construction
o Impoundment Removal
r Drainage andNatural Drainage Pattern Development
o Portal Backfilling

These featrnes to be reclaimed or developed as part of the reclamation plan for post mining land
uses are described indetail below. A series of ReclamationTreatment Maps (Map R110-lA
ttnough RM-110-4A) are found in the Maps Section These maps show the reclamation
tredrents utilized for returning tb disturbed areas hck to tkh close original contorns for
zupporting the prescribed post mining land use.

Access Roqd Remaval

The Rockland Mine has one (1) access road to the mine site. Initial road construction
consisted of grading native material to the outcropping Humic Shale. The access road
follows the natural contour of the land to the mine pad site. It is approximately 700 f@t in
length ona23a/o grade and averages 15 feet wide.

Reclamation ofthe road will utilize a track mounted back-hoe and dozer. Reclamation ofthe
road will be conducted after all other mine site features have been reclaimed. Upon
corryletion of the mine pad and slopes, reclamation will continue following the disturbed
footprint of the road- A dozer will rip the road base to a depth of approximately 18 inches.
A track-hoe will commence contouring to blend the distrnbed area to match the contour of
the surrounding area. When a matching contour has been achieved (field fit), pocks will be
placed randomly tlnoughout the disturbed area. Pocks will be sized approximately 1.5 to 3.0
feet in diameter by 12 inches to 1.5 feet deep. Pocks are desigred to control erosion by
trapping runoff.

Ar,6 r Izms
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Highwall Eliminstion

There is approximately 1500 feet of highwall exposed at the Rockland Mine site. The
highwall was constructed to either irccess underground workings or to surface mine the
mineral of interest. In any case, the highwall will be reclaimed to the extent possible.

It is proposed to reclaim the highwall areas utilizing the existing materials cast off the pad
area" the salvaged subsoil, and the segregated topsoil. Materials used to backfill highwalls
will mt exceed a 3h:lv slope nor with reclaimed highwall (cutslopes) exceed a th:lv or 45"
slope.

The pre-mining topography of the mine site was never arclyznd and, therefore, the contour
must be assumed. Figure 110.2-A in the Figures Section illustrates a probable pre-mining
topography. The general area consists of steep to very steep escarpments and ridges. The
mined mineral is capped with sandstone that ranges from 5 to 20 feet. The photo entitled
o'Adjacent Undisturbd Areas" shows a representative area east of the mine site. The mined
shale lies between two sandstone formations. Weathering and geologic erosion has created
rocky areas (see "Wbathered Rock Escarpments') where little plant growth occurs. Hillsides
below the mined mineral are less steep 2-20o/o slopes consisting mostly of grasses and shrubs.

Three (3) areas throughout the mine site were cross-sectioned to aid in estimating the volume
of materials available for reclamation; l) portal area, east side, and west side. Each of the
areas mea$rred rrnere nearly identicaL Therefore, for simplicity sake, only one typical cross-
section will be used to illustrate highwall elevations, pad widths, and slope lengths. Volumes
are estimated by calculating the areas of cut and fill in the cross-section and multiplying by
the length of highwall. Please note that because no data exists of the pre-mining topographS
actual vohrmes foud in th field during reclamation activities rnay be different than
estimated volumes proposed in this plan. Refer to Figure 110.2-B to review the areas where
soil volumes have been estimated. The table in the Appendix C summarizes the volume of
subsoil and topsoil available for reclamation Cut and fill volumes are shown below in Table
t:

Table l. Summary of Soil Volumes
Area

Fill Volume
Cut Volume

Subsoil Volume

Area of Polygon (ft2)
595. I
588.7

See Appendix C

Volume (Vd3)
33,061.r
32,705.6
4269.4

APPROVED

AUGIgztIF

Topsoil Volume See Appendix C 681.9 " ( i.j ir.r-lli,rr'-
1""'t.,-,,- L.A'l ir 'r'itltili\'l

As shown in the table above, tlrcre is more material available (cut, subsoil, topsoil volumes)
for reclamation than what is needed (fill volume). Computing tle balance between tlre cut
and fill, there is approximateby a l2Yo difference in the cut and stored material than there is
fill volume. This variability should allow some flexibility in the design where there exists the
possibility that actual volumes will not match tk calculated volumes.
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Reclamation Procedures for Highwqll Elimination

In order to eliminate highwalls to the extent ptactical the following process will be used.

The first step in highwatl reclamation is to seal and backfill all portal entftmces. A portal

backfilling and sealing plan is detailed trelow and illustrated in Figure 110.2-D.

Reclamation will begin on the east end and work toward the portal area to the access

road- At this point reclarnation activities will commence on the west side of the mine area

and also work toward the access road. When all highwalls have been reclaimed ard ttle
area regraded reclamation activities will continue down the access road until all
disturbed areas have been reclaimed.

Equipment used for reclamation rnay include a dozer, track-hoe, and dump truck.
Highwall cuts will be bckfilled utilizing a track-hoe by pulling the cast material offthe
outslope on to the pad (landing) areas. A dozer will then push the excavated material to
backfill exposed highwalls. Toxic andlor acid forming materials formd on-site will be

buried during this process. Subsoil and topsoil will be placed on the fill material at the
grade and thickness shown on Figure 110.2-C.

At the completion of the backfilling of highwalls, the exposed vertical cliffs (i.e.

remaining highwall not covered by backfilling) will be drilled and shot. The process will
break the sandstone cap to form large boulders that will collapse to the reclaimed slope.

This process will eliminate the steep cliff hazar4 provide cover for small rnarnmals,
provide shade protection to vegetatioq control erosior! and provide an aesthetic value

that mimics the slopes and ridge tops of the adjacent areas. All blasting activities will be

conducted as required by the blasting plan and other State and Federal regulations. Refer
totbs blast plan inAppendix A

Slope Construction

To the extent practical, native or cut slopes will be regraded to the configuration in which
they were prior to mining. Because this configwation is not documented on pre-mining
topography rnaps, slopes will be excavated to the native material. Native or cut slopes are

mt zubject to the 3h:1v grade requirement. As the native slopes are exposed" they will be

roughened by pocking and reseeded. Seeding will be gonducted as explained in the Soil
Redistribution and Revegetation Section below.

Fill slopes will be regraded to the 3h:1v configrnation as shown on Figure 110.2-C. These

slopes will be covered with subsoil and topmit deep gouged, ard reseeded as detailed in ttrc
following sections. All slopes constructed will be blended into the natural topography to
mimic the slopes in the undisturbed areas.

At the south end of the pad areq backfiUing activities will be contoured to forrn an
ephmeral channel The length of the channel is approximately 200 feet and the rise is
approximately 50 feet equating in a slope of4H:lV. With a slope this minor, it would not be

advantageous for creating a design for this channel; however, the channel will be armored

with rock nprap for extra proterting against erosion Refer to any of the 110 series maps in
the Maps Section for review.

APPROVED
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Impoundment Removal
DIV, OIL GAS & MINING

One impoundment exists within the disturbed area of the site. This impoundment is located
mid-way and along tlre south side of the access road. The impoundment rrrc:rsirres
approximately 15 feet in diameter by 3 feet deep. This impoundment has been constructed to
treat runoff from the mine pad area and a portion of the .rccess road area During road
reclamation, the impoundment will be reclaimed to corrrpliment the topography of the
srrrormding area The contour of th regraded area will be identical to tb adjacent
undisturbed area.

Drainage from the impoundment was routed along the side of the road to a natural drainage
approximately 700 feet away. This mea will be reclaimed as part ofthe road reclamation and
m other drainage will be constnrcted.

Erosion control will be provided using deep gouging techniques. Deep gouges are
constructed to retain moisture, minimize erosion and create and enhance wildlife habitat.

TIre entire area will be reseeded withthe approved seed mix in Table 2.

Drainage and Natursl Drainage Development

There are two small natural ephermal drainages that will pass through the disturbed area.
The first drainage passes under the access road near the mine gate and is approximately 20
feet in length. This drainage will be reclaimed by first removing the culvert. The
reestablishment of this small section will be constructed to rnatch the upstream ard
downstream dimensions and will provide adequate drainage through this small area. Since
this process only impacts approximately 20 feet of drainage, it will be considered negligible
and field fit during reclamation Refer to Map RM-I10-44 for detail.

Tk second drainage is located above the mine workings. Overlad flow concentrates in a
small ephemeral channel and is currently diverted around the mine workings to the east and
west. At reclamation, flow from this area will be diverted over the constructed fill slope as
shown on Map RM-l10-4A. The upland drainage area is approximately 4.0 acres. Appendix
G illushates the hydrograph utiliring OSM's STORM rumff modeling program for a
fiAyr/24hr event of 2.48 inches of precipitation. This software predicted a flow from the
upland area of 1.83 cfs. Although a very small amount of flow, the reconstructed fill slope
will need protection to reduce or limit the probability of slope failure uncovering potentially
toxic fill material.

The channel design feature with the STORM program was utilized to design a triangular
channel. As shown in Appendix H, the channel will have side slopes of 3:l and a depth of
approximately 1.0 feet. Actual flow depth fromthe 100 year storm is approximately 0.27 feet
giving a freeboard of nearly 9 inches. Figrne 110.2-E illustrates the typical design of the
triangular channel which will protect the fill slope from the erosive forces of storm water
runoff.

Two other very small ephermal drainages exist above the mine site. These channels can be
stmply diverted to the east ard west of the mine workings into existing natural channels.
These diversion ditches are shown as UD-3 and UD-4 on Map RM-l10.44.
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APPRCIVFD

ROCKLAND MINE AtF t e zmq

As part of the fill design on the south end of the mine workingr, u 
"Bl$&[h#&SftMtfflamrnwill be developed. Because of the very limited area that intercepts precipitatiorL there is no

need to develop a designed channel for the potential flow. The slope will be protected using
rprap in the bottom of tk concentrdion flow area Riprap (sized to approximateb 4-8
inches) will be placed approximately I foot deep by approximately 2 fe*twide. This will be
sufficient to protect the slope from the erosive forces of storm water runoff. The reclaimed
slopes will also be pocked to limit overland flow.

Portal Backfilling

There are portals that provide access to underground workings of the Rockland Mine. They
exist on the north side of the facilrty near the top of the access road. Refer to Map Rl06-lA
for theh locations. Figure 110.2-D illushates how portals will be sealed and hckfilled.
Essentially, portals will be bqckfi[ed at least 10 feet inby the opening with overburden
material. Backfilling will require approximately 63 cubic yard of material to cornplete.
Highwall reclamation, as described above, will cover the backfilled openings completely and
sliminate all access to uderground workings.

R647 -4-110,3 Post Mining Facilities
At the completion of mining and reclamation operations, all facilities, structures, piles, ponds,
etc. will be reclaimed as outlined in the reclamation plan.No post mining structures or facilities
will be left as part ofth post mining hd use for the Rockland Mine site.

R647-4-LLO,4 Acid Forming Material Disposition (Refer to table in Appendix C
for segregated soil volume calculations)

The existing subsoil pile is located on tk sorilh side of the mine site. This stockpile contains
approximately 4,269 cubic yards of material stored for use in reclamation. However, soil samples
taken in 2005 and 2D07(see analysis in Appendix D) indicate that there are acid forming
materials (below pH of 6) in the top 1.0 feet of material on the south end of the pile. The extent
of th acid fonning materials is undetermined. However, for reclamation planning purposes, 20
feet on the south end of the pile will not be used as subsoil. This material approximately 890
cubic yards, will be buried at the bottom of ttre highwall and covered with at least 2 feet of non-
acid- forming material.

Wilh the eliminatisn of this acid-forming material from the subsoil blance the final total for
usable subsoil equals 3,378 cubic yards. Paste pH tests will be conducted in the field during
reclamation to ensure that no acid-forming materials will be used as a top cover. This field
examinationwill also ensure that all suitable materials will be utilized to their fullest exterrt.

R647 -4-L10.5 Soil Redistribution and Revegetation
Soil redistribrrtion depths have been calculated ulili-ing the known soil volumes in Appendix C
and dividing by the areas needing covered. The depth of cover for subsoil rnaterial will be
approximately six inches over all fill slopes as shown in Figure I10.2-C in the Figures Sec.tion.
Depth of cover for topsoil resources amounts to only I inch over fill slopes. Topsoils stored and
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segregated on-site contain ditritus materials mixed within. This vegetative debris should enhance
the quality and structwe ofthis material making it a suitable growth mediurn

Soil Redistribution

Native overburden removed to mine the humic shale will be used as initial fill to backfill and
eliminate, to the extent possible, all highwall areas. During reclamation, this material will be
field analyzed to insure rmterial quality. Material that tests with a pH below 6 or above 9 will
be buried with at least 2.0 feet ofnon-toxic material.

As mentioned in the Operation Plan, "A portion of the subsoils are used to create a safety berm
around the perimeter of the mine pad.n' Prior to redistributing the materials in the subsoil pilq the
safety berm will be segregated by storing in a location so as not to interfere with backfilling activities.
Over the life of the mining operations, these soils established a vegetative cover. Using thse soils as
a fill closer to the final surface could help in the establishmer* of fiml vegetation.

Dozers will be used to push soil materials in place. Initially, all deleterious material will be
used as backfiU at the bottom of the highwall areas. Fill material will be excavated from the
outslope using a track-hoe and placed on the pad area. A dozer will push this material in
place over the deleterious material backfining the highwall ard creating ttrc initial contour.
Subsoil segregated and stored on-site as well as the safety berm material will be placed at a
depth of 6 inches ontop ofthe fill material.

Boulders that have been stored on-site and used during mining operations will be collected
and placed rardomly on the reclaimed slope. Tbe boulders will be placed in zuch a way as to
mimic the surrounding undisturbed area and create habitat and shelter for small mammals.

After boulder placement, topsoil will be spread adequately to provide a depth of
approximately I inchof cover. This will be tlre final contour. Analysis of zubsoil and topsoil
can be reviewed in Appendix D.

Utilizing a track-hog deep gouges will be randomly placed throughout the grade of the final
contour. Deep gouges are constructed to retain moistureo minimize erosion and create and
enbance wildlife habitat. Seeding will immediately follow the deep gougrng pnocess

Reveg etation

Seeding will take place as conternporaneously as is practical following contouring and deep
gouging of the area being reclaimed. The seed mixture will be applied by hand broadcasting
or by mechanical means. Because of the mughened nature of the seed bed, it is impossible to
hard rake the sed to cover tk soil Howevetr, by seeding immediately after roughning, th
seeds will settle into the voids ofthe soil. As the soil settles, seeds will be buried.

The Division of OiL Gas, and Mining suggested the seed mix outlined in Table 2. This seed
mix will be applied to all reclaimed surfrces at a rate of approximate$ 15 lbs/ac.

APPROVED
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Table 2: Seed Mix For Rockland Mine Reclamation

Common Nume

Gardner Saltbrush

Shadscale

Fourwing Saltbrush

Russian Wild Rye

Indian Ricegrass

Kochia

Scientiftc Nsme

Atriplex gardneri

Atr ip lex conJbr tifoli a

Atriplex canescens

Elymus juncea

Oryzopsis hymenoides

Kochia prostrata

Total

Lbs PIS/Age
aJ

2

,1

4
tJ

0.5

14.5

After the seed is applied, the entire area will be hydromulched with a wood fiber or other
acceptable mulch- The mulch witl be applied at a r*e of 2000 lbs./ac. for cover and
protection

Performance Standards for Vegetative Growth
Revegetation will be considered zuccessful when growth has achieved 70 percent of the pre-
mining vegetative ground cover. In the case of the Rockland Mine, success standards will be
compared to the adjacent undisturbed areas as detailed by the vegetation sun'iey in Appendix E.
Vegetdion must establish over a period ofthree years following the last seeding to be considered
successful.

When the above standards have been met, the Division will determine that the revegetation work
has been satisfactorily completed within practicable limits and approve release of the applied
surety or incremental amount thereof,

APPRCIVED
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R647.4-111 RECTAMATION PRACTICES

At$ | I20W
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As part of reclarnation at tlre Rockland Mine site, the operator commits to conform to the following
practices of tlre Pi6/74 Rules. If tlp operator requires a variance to there practices' a request will
be made to the Division prior to acting on the variance.

1. Public Safety and Welfare - Tb operator shall minimize hazards to tlre public safety and wel&re
folhwing mryletion of operdions. Methods to minimize haurds shall include but mt be limited
to:

l.ll. The permaner$ sealing of shafts andtunnels;

1.12. The disposal oftrastU scrap metal and wood buildings, extraneous debris, ard other materials

incidentto mining;

1 l3. TIre plugging of &ilt core, or other eryloratory holes as set forth in Rule R647-4-108;

1.14. The posttng of appropriate warning slgns in locations where public access to operations is

readily available;

1.15. The consbuction of berms, fences and/or barriers above highwalls or othr excavatbns when
rqufued bythe Divisioa

2. Drainages - If natural channels have been affected by mining operations, then reclamation must
be performed zuch that the channels will be left in a stable condition with respect to actual and

reasombly eryected water flow so as to avoid sl minimize future damge to th hydrohgic sys{ern

3. Erosion Control - Reclamation shall be conducted in a ilurmer zuch that sediment from disturbed

areas is adequately conholled- The degree of erosion control shall be appropriate for the site-

specific and regiooal conditbns oftopograph5 soil, drainage water quality or other characteristics

4. Deleterious Maferials - All deleterious or potentially deleterious material shall be safely removed
from the site or left in an isolated or neutralized condition such that adverse environmental effects
are eliminated or coffiolled-

5. Land Use - The operator shall leave the on-site area in a condition which is capable of supporting
the postmining land use.

6. Slopes - Waste pileg spoil piles and fills shall be regraded to a stable configuation and sball be

sbped to minimire safety hazards and ercsion while providing for zuccessful revegetation

7. Highwalls - In swface mining and in open cuts for pads or roadways, highunalls shall be

reclaimed and stabilized by backfilling against them or by cutting the wall back to achieve a slope

angle of45 degrees or less.
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8. Roads and Pads - On-site roads and pads shall be reclaimed when ttny are no lorger needed for
operations. When a road or pad is to be turned over to the property owner or managing agency for
continuing use, the operator shall turn over the property with adequate surface drainage structues

and in a coditbn suitable forcontinued use.

9. Dams and Impoundments - Water impounding structures shall be reclaimed so as to be selG

draining and mechanically stable unless shownto have sound hydrologic desrgn andto be beneficial

to tbe postmining lad use.

10. Trenches and Pits - Trenches ard small pits shall be reclaimed.

11. Structures and Equipment - Suuctrre rail lines, utilif connctions, equipment and debris
shall be buried or rerpved-

12. Topsoil Redistribution - After final grading, soil materials shall be redisribr*ed on a stable

surface, so as to minimize erosioq prevent undue compaction and promote revegetation

13. Revegetation - The qpecies seeded shall include adaptable perennial species that will grow on
tbe site, provide hsic soil ad uratershd protwtio4 and support the posmining hnd use.

Revegetation shall be considered accomplished when:

13.11. The revegetation has achieved 70 percent of the premining vegetative groud cover. If the
premining vegetative grormd cover is unknowrf the groud sver of an adjacerf undishnbed area

tlut is representative of the premining ground cover will be used as a standard. Also, the vegetation
has survived three growing seasons following the last seeding, fertilization or irrigation, unless such

practires areto oontinue aspart ofthe postmining landuse; or

13.12. The Division determines that th revegetation work has been satisfactorily completed within
practical limits.

APPROVED
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R647 -4-LtZ Variance

No variance has been requested by the operator. If a variance is request, the operator will
comply with requirements ofR647*4-ll2 ard list those vmiances inthis sestion.

APPRSVH,D
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R647-4-113 SURETY

The bond estirnate is hsed upon (a) the technical details of the approved mining and reclamation
phn, (b) the proposed post mining land use, and (c) prcjected third party engineering and

administrative costs to cover Division expenses incurred under a bond forfeiture circumstance.
Details ofthe bond estimate forthe conrplete reclamation ofthe Rockland Mine is found in
Appendix I.

APPROVH.D
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AppendixA
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Appendix A

All blasting operations will be conducted by persons who have been trained, examined and
certified as required by MSHA and other applicable regulations. No resident or owner of a
dwelling or structrue is located within one-half mile of where surface blasting activity may
occur.

All blasting will be conducted between sunrise and sunset. Warning and all-clear signals will be
given before and after blasting. Access to the area possible subject to fly rock from blasting shall
be regulated. Access to the area shall be blocked until an authorized representative has
determined that after blasting no unusual circumstances ad that access to ad travel in or
throughthe area can be safely resumed.

Records of blasting will be kept on file at the Mhacle Rock Mining and Research office in
Emery, Utah The records stmll contain the records roquired by MSHA or the following:

- Name of operator - Rockland Mine
- Location, date, and time ofblast

Name, signature, and license number of blaster in charge
Teryeratrne, \^dnd directions and approximate velocity
Type of material blasted
Number ofholes, burdeq and spacing
Diameter and depth of holes
Types of explosives used
Total weight of explosives used
Maximum weight of explosives detonated within any 8-millisecond period
Maximum number of holes detonated within any 8-millisecond period
Initiation system
Type and length of stemming
If applicable - mats or other protection used
Tlpe ofdelay detonator and delay periods used
Sketch of delay pattem
Number ofpersons in blasting crew
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r

Soil Suney, Ernry 6unty
Lelad D. Sasser, Sctl Sciffitist
USDA Cmservation Ssvioe
350 t{orfi400 East
Prioe utah E4li01

In Sectim 2 T 23.S R.6 E. sor.dheast of Ernery therc se predorninantly 2 xril ruppirp units, rf248
std #131. t rrit 131 is m fie canyon si& dopes fid mit 248 is m Ore fttbr ri&Be etd back
slopes. ln mit 24E ttere are ttree soil types &d p€&rninde. Travwilla is a shallow or wry
shallow s|('y 3od s.&loct to wlnd €foslon on rlqps md g(h slopes un(br tfiahFmiper axl
pirryon traes. The Casrps soil is dso sflallo\r to wry shallw hrt is.loany and on lou,Er drlpr
sl$ ns shde ad rocky aaas The itofiet sdl is 40 (r mor€ irdFs to bedod( m ne*ly
levef to slqting a€as. ln map urit 131 it is predminat€d by Bacflancl (bde shale) and Rock out
cropwithaeassf tte Casmos soil.

131 Badand and Rode otcrop Casnps associat on

Positiorf sr tmd*l+ei fnn$des ds0ucftml bencfiee ard cuesias
Slope:z|c?{0porcerfi
Natiw pgtts: shrube ard grasses
Eleuation: 4,2(10 to 6,500 Fd

colrFosmo]l

BadlanGSS percert
Rodcoficrop-2O porat
Camee eoil and similar industions-2O per€ent

Site: Dsert Sffiruloatn (Btad( Sagebrusn)
Gonfatirg ldusiom-25 per€nt

BADLAND

Badland is steep or very ste€p rcarly bemrn are* dstrate fiat ale dissected by mmy
inbmitbril drahage chsnds. Some arcas aa lntsberHed wi0r sandstone. Rnofi is very
rapid and gsdot$c-erosion is active.

R@KOUTCROP

Rock ontcrop oon$sts of elposures d bare berlrocNr i,n fie brn of $oep ard very stery
€scsptn€nls and ridgos. The rock b sanddonc, fifiiostone, gffi, c giltdme. These rrru are
rndfy btren, horrgh gonre sfiiall Oeprussi,onaf anaar, crackg ccvicc harccolbctcd cnq€h
soil to rqport sqns grasseE, slul66 trdf€es-

cAsMos son '

Pocilim fi Lndlcapc: Ledges ald bsr€ of slopeodaileep ifllnitu.
Sfryeftahraa:2!o2Aqerft,@

Tnicdffih: Casnrcsoit *07$21 ApPROVHfilto2incfies"li$[redishbrowndtannrysildybarn ' "2'bslnctrc-erongbrownlsn AW lg2gru5'irrche+hard gandsbne

DIV' Olr- GAS & tillfilril
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Dep& dass: Shallow (5 b m incfrEs)
Ihahagpdffi Vlb$dnained
Perredilfitf fuloderatE
AvailSlembrycily V€rybw
Wdor $pdyirp capmrhf Very low
Pdarilid rcdirB dep0T 5 to 20 inch*
Orgmic mdter @nt€nt of Sp srnh€ tayer: Very fow
Rrrffi Rqrid
S@ l€ngffi: 10 to 30 b€t
Hadofyabr€f$n: moelenate
HEard of wind elosidi: $igfil

INCLUOEDAREAS

Confa$irp 3ncfirsftrne:
t0 perryildeep dlty soils Ln&r shaGcale. gglleb. Ind[,an de gra$ in (hrt and

bsins.
10 peroent-very cleq sandy soils in carpn ffoors underfuunving sdtbruah, dopseed

ard sandsanOrustr.
5 p€rwil-rcry de€p dony x$b on steep dopes under Salina wiH rye, $a&cate gtdlete,

and Blgdorrbrush.

MA,OR USES

Curgrtusee: Rdrgdand, tecr*n and wfldh h*itet

i'A,OR MAf{AGEI'ENT FACTORS

Soll rdabd fefrrr: Sb€p slop€s vifi Bedrd, Roct qrbrop srd strdlovr sclils.

Clirmte factone:
Ar€nago ffnd pr€ci;rihtioa 5 to I hfioo
iiean annualdrtemperiilrB: 46 b 52 (Fgrees F
Fro€tfie6 period: l4Oto 160dq/s.

RANGELAilD

Range gB (C6|nos soil): Dwt Sha[our l.osfi (Uact( $gcbru*r) D34-1 lE

Conpcilim d the pd€ntiel pbnt comrnrnitlr 30 perent gfiecses, 1O perwrt iorbe, sld 80
pffirildrutu.
lmportanl plants: Had< srybnrh, sfiadsceb ard grdleta.

Gensrd rndtagpnr6ril considerdiom:
Suitability for rcgnilard ie€d[rp is rrery poor drr to lorr arrrud preciSrihfion, sfiallory

xFls, andooqmene d8adend and Rocko.{crop.
TrfficSility oler msrffi roads is very poor. fhe tenadn is rqgh srd broken wifr

$eop slopec d Edand axt Rodr c.frcrop.

Suitable menegernent ptectioe3:

APPffiMVHD
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Ptoper graziru r.re, a planned grairp sysHn, and prcper location dwettr
OEr@ can rnhlainaimprorcthe rstgoHtd tlegefdorr

To contol €rosbn trqn disfr.rtod alsas offior ndirle plstts sr be seedod.

IHIERPRETTT'E GROUPS

CqaOiffy dassifidm (Caanos xrif): Vlls nonlnigdcd
Rsnge sita: Decort Shdor Loam (Black Sag€bnrah) D34-ll8 .

Oficrsyn6ds: -

Ouads: 505, 506, 507, 561, @, 585, 5S, 59, 599, m6, ffi|,692,633, 673 S1A/Af,src

24E - Travc$ifle-Csflroc{l|oftrt assoddon
S24S 2g115acros in Emery County(518frm#6) l5z0ffi€sinsoyi*Corrtfry

Position ct landscape: Cuertas
Slops 2b20perwrt
Nalire pbnts: Trees grub ard grasses

colposrnoN
Transelfia soil $d simils irdrsim40 percsrrt

Site: Scmi dessrt $dlow losn (t $imiperpkWnr D€/lt33
Casnos 3dl md gimi|a lndusiorS0 perc€nt

$:!q Deoeft rfrdor lsrt (Bhck Sag*ru*) txl.l-118
ilofiet soil ald sirnilarlrduCom-S pqoont

Sile: Decet eandy bsn D:t4-1ts
Rod<odcrop.20 perent
Coffirtf;ry ircesitn0.l0 per€r*

TRAVESSITASOIL

Pcitfion m ldrdsc$e: Ctroob bacft spg3
Slope feafira3: 2 lo N orwt snrye"*rqte b oorwex

Tnncd pfr: Trawe*fia sdl ffilt to 3 inches{gfrt brolm cftarrtory sandy lorn
13 b 14 incfie.Sght brown lofil
'14 infie+hd limeetme

Depth d*e: Very #bw to shallow
fhainags dasa: Wldl ddncd
Perrr*flity UoCena*y r+lO
Avallabfe rvater capadtr Very lof, to krf,
YVa[€r srpdyirg capacitf Low
Pcfontial roo[ing depft 7 to20 irxfies
Orgnnic mrtr corSmt of the srfm layer: Very krru
Ruuffi: ltledium
Slopo lgtg0r: 20 to d) fo€{
Head €f wat€r ermion: tfocfenatc
tlazard d wind eroslm: $ffi

APPHOVF-D
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cAsrrros sotl

Foeilim o landscepe: tffi porlim of olecb bacft Cope6 bdof, fte Trawsflta 3oib
Slope ffi.r€s: 2 to 20 pwcent sfr4o-sfrnds b srvex
Typicd prdle: Csrns soit #63&i

.O to 4 Archesf€de bturyn verycfianery lorn
'4 to 9 ircfiespde bro'rn bdn
? incfpc*wd sgr&Aone

Dep[h d*s: Very efrdbn to sfiaflor
Drainago dass: iilodemte
Availde rater capadtf Very bvy
Wder appl'ynB capadtf V€ry low
Potentid roodrp dcp0r: 5 to 20 inch6
Qrgnnicmiler content of frre $rrf@ try Very tow
Rmffi R4td
S@ l€ng0t: lOb glb€t
Fl@rd drf,abr qdofi ibderane
Haard dwind crq$tn: $lbht

IrcFFAT SOIL

Pcilion m lardscapo: gase dorEstas
S@ ffir6: 2 b 8 per€rrt. shaposrcavo

Typicd prtrfs: tlofiat soit#627.5
t b 4 lncfiosr€ddsh brom fne seidy loflrl
'4 to60 lrrch*redcfirfr brown and ydlowrcdfine sandylsn

@rdass:Very@
Draina6 dass: t btt ddn€d
Pemo$ifitf itodsrfrtyr$id
Avaifabfe water capadtf irbtbrab b moderately high
Wbtr appy capadts irhdermNy |ow
Pd€riliel rcding @r: Greaterttran @ irrchs
O1gart'c rnatter contsril of the sufae layen Very brr
Rumfr $low
Sfope l€ndh: 20tofllftef
tlazafd d wat€r €fos,on: fubderate
Hffid of wind ofq$m: Severe

ROCKOUTCROP

Rod( orrtcrop €rrsists dbtre elposed sandsbne. lt ocq.rs as diFand ledsa

APPROVEN
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INCTUDEDAREAS

Ganhastirp ircfr.nions:
5 peraEril{€ry (leop stony cc*ls on dip stopo d etedas axl hillsides under sfra<lscaile,

Sarlna wild rfg ancl ccilerect t t*ri|I$per.
5 pereenhpry&ep banry soile in basinc uder sfiadecde and l{rJtd rc*tbtrrfr



MA"TOR USES

Ctrrct{ uses: Rstgele/rd, r€cr€dion ard sitdiF hdfte[

TI,A'OR MAT{AGEMENT FACTORS

Sofldabdhdon: SHnvsoils
ClMe Fadora:

Auenago mrd gedpltadon: 6 b g fdtcs
Msat anud aflrterperdun: 4O b.tE rbgrces F
Frodftae period 110to i40&!rs

tl€OOLAND

wbodsrd site (Trawdfta soil): semt doseft 3ttrtbl, tsn (t tahinipeffinyen) m+233

Orcrefiory campf peroril oneicffp d tltdr$niper and pinyon

compog0on d&e mhnbry rcgptatim: peroeril gnass6, polent fuib, and ps€nt $ntg
Sib in&x for $at€d spocies: fur t tan &niper ard pin!,on
Ayemgp prodrdivit!,:
Avsago yi6ld per acra: ords
Pobrfld ftr poot or Gffinas f€o plodrdtonr

RANGEI.AND

Rdtge sile (Camo6 scrif): tbcrt shdlow hiln (Btad( Sagobn stt) V*119
compoerum of fire po0snlid pttrrt srnmrrttr 30 psrcent gras.s,lo pmnt furb d 60
porc€ril$n$a
lmportantplan0s Eldrsag€bn rh, Mcde, gallota, and sedlnawitd rye

:

Ratge sib Qfofiet coil): tleset earrly foam D34-1 ts

Corpoeitim of tre pdsrtid @lt ormrnrit!,: 50 percent gr6sos, 1O pelwil ftibc di 4
peror{slnDe.
Ittpoltad pfants: Gdl€fia, lrd[,an rioe grass, sfd€h and winfiErfa[

Generd flffiagonrent ongidoralions:
fuftafttlity tur rangdandsee*tg ispoordua b lowannuat fdprldion aftl shdlowsof,s.

Trffidtrty wer tnarfaed roads is ftr ffoed $fire cfins ano bdges o@tr.

SuitaHe manqenreril prdies:
PtoperguirB t^tet e plertod gtuing ryBlem md proper locatim dwder rhdof''naft

c€n rnairilaln or inprore the rangdsd veg€[dion.

Tooorfrol €rGionfqn d[sfrcted slaes, plocede koctrla anddrernelivo pta{s can be
s€oded

APPRCIVED
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INTERPRETII'E GROUPS

Ca$my cmumctnon Frar/Essllh so[]: Vf lr rpfrkflgftd
Rdrge dte: Semi dffit chahr losn (Lnafi !.miperpinyonl 004-233

Ce$i$ty €bsstfication {Cdnos solD: Vlh rstirigated
Rango silc: IHert shdolv bam (Bbdr Sagebnsft) D3+118

Ca*ifty ceocmcatm (lrofiat sofl): tfmfidgded
ktge Cte: Desst gandy foen D*115

O$rcrsyfitdE:CEEZ

Quads:592, 590,632,633,673 SU\lA#s
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SoiI Salvage Summary Table



,f,,
Topeoil $urnmary

Pllo # Latltude Longitude Eastlns (ft) Northins {ft) thape
Est. Helght Dlameter Wldth

(ft} 60 (ft)

teP
Length Length Volumo
(ft) (ft) ffi1 Volume (cu.yde)

T1

T2

T3
T4
T5
T6
'17

T8
T9

N38d 50'48.7.
N38D 50' 54.4"
N38d 50'45.9"
N38d 50',47.2"
N38d 50' 53.2',

N38d 510' 51.7.
N38d 50'52.4'
N38d 50'53.2"

N38d 50'514.1',

w111d 12'45.8"
w111d 12',36.2"

w111d 12'49.7',
w111d 12',50.4',
w111d 12', 51.3"
w111d 12',56.2"
w111d 12',57.7"
w111d 12',54.8',
w111d 12' 55.0-

481539
481770
481446
481428
481408
481289
481253
4e1328
481319

4299596
4299648
4299510
4299552
4299737
4299691
4299713
4299736
4299872

Cone'
Cone

Wedge2
Cone
Cone
Cone
Cone

Wedge
Cone

0.00
8.00

6,00
12.00
10.00
8.00
8.00
12.00
8.00

14.00
20.00

0,00
36.00
25.00
18.00
21.00

30,00

15.00 36.00 12.9Q

496.36
1,164.45

1,260.00
4,863.04
2,123.13
980.1 5

1,262.88
3,906.00
2,337.28

18,38
43.13
48.67

180.11
78.63
36.30
46.77

144.67
86,57

21.00 39,00 15.00

Subtotal 18.393.29 681.23

$ubeoil $ummary

S1 Wedoe 25.00 79.50 150.00 48.00 115.275.00 4,269.44
Solls tor

' Fornula used to estimate volume of cone -
2 Fornula used to estimate volume of wedge

Note: Formulas for the geometric shapes were taken from the website http://grapevine.abe.msstate.edul-fto/tools/vo/index.html
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Soil Sample Analysis
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\itlaboratories lncl

13511 'B'streetr omatu, *o"ffi}:lffir*?:*I1i|) 33b777o r FAX(4o2 334-e121

07-117-OO71
NSORT OAIE

May 2, 2OO7
NEGEITIED OATE

Agt 27,2AO7

AOOOIXTT

1524

IJVE EARTH PFODUCTS
DAVE TAYLOR
PO BOX 76
EMERY UT 84822.
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[-o639 I
ii$&

ACCOUNT

1524

$\ Mi
tqqffi

d"lrt
ffi!*::lii .r. *1rlr.r "' PAG ?'''

Nov 01, 2005
RECEHED DATE

Oct 25, 2005

,ii:r..,"r*

\#I Laboratorie+lncl
LIVE EARTH PRODUCTS
DAVE TAYLOR
PO BOX 76
EMERY VT 84522.

13611 "8" Street . Omaha, Nebraska 68144-3693 . (4Q2\ 334-7770 . FAX i402) 334-9121
www.rnidwestlabs.com

GROWER

MIRACLE ROCK MINING
ROCKLAND MINE

SOIL AIIIAUYSIS REPORT

/c6'6
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$iiiLAB .SAMPLE: ORGANIC PHOSPHORUS.:I pojAsslutrll MAGi{ EslUM l' :lCA[UUl, soDn M " oH. canoil ?EncENl BASE sAruRATloN (coMPUTl

NUMBER
,ii3.661:i,

DENnflcATroN MATTER
warKtgY

,i BTACK .

o€cent,.'iAIt

o
(w[AK tiAY)
, .l:? ...
. tbli't''. RAii

or*o,Jd r*n
. . 1)a... .'
.ppm ...fiAn

ECARBOfiIA1E

.P
,,,DOn ,: P6t

., .::ir..|(i :. ' .

ii .iiiiil.*;

l\,19" : : ':'Ca NA

Prm : MtE

sot
pH

'- l:!:

BUTFER

INDEX
:..

CAPAOTV

. cE.c

ma!/l(xh

%
K

%
M9

Vo %
H

v
N

62744

62745

62746

! STK PILE

S STK PILE

rOP SOIL

2.6''tvt,

3.1 rra

1.9, u

3vl

12,t

1 vr-

45i,H''

29 t"l

7vt

.;:,r.,[i,.i

, i, tr::ir, ir

.il.: !,

3VL

82rvu,

64vL

144'u

88 gvHi
i:,.l.,, ,t

1052',vu

231:Vn

4587i'M
,:'.

4O28 u

2O14,u

290vn

105

3i

6.4

3.3

8.O

6.6

4.7

34.9

29.5

12.5

o.6

o.6

3.O

21.2

29.7

15.4

65.7

68.2

80.5

8.9

o.o

o.o

3

1

1

. LAB.- i: . ::.li:NITRATE-N (FlAl' .;,1,, : ,i,':, i.: i,,,i:;1,:.,r,,i:.J!l',;1.i.lli,;,i.: .::. '".:.tr,:,::;' :::r":lZlNC'
:.rlr:i.,r:t:,2n '
,.t,;1,':. otpA
. 

r,'!iri'::: , '

oorn nAlt

;.i':ll(rN,:. j
,, 

.. 'Fe
' ': . OTPA

oDn f,ATt

COPPEH'' 
!Pr, .

g'PA

m RAIE

..s(,RgN
n.

soaa. mpl

mm BATE

t0|E
RATE

SOLUELE
SALTS

lll

Tfihc,Y
cm PAIE

NUMBER SURFACT SUBSOIL ,, . iSuHsoilil.l 
,

;*6-61
li: r. ""

6dn
: .,,)1..i( 'r':r:

bdrA ffi tbgA
ep*ri
(ilI

,ii,1:ir:t:r'i:,:Jr s

i rwa,::
,i,,*ptt:.:: akrl

azt44

62745

62746

rJ-l:Z

o-12

o-12

The above anatythal reerlts apply onty ta the shmpte(sJ submlttad, Semptes drc rcleined a maximum of jO days.
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1524
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LIVE EARTH PRODUCTS
DAVE TAYLOR
PO BOX 76
EMERY VT 8,4522-

LAB
NUMBER

SAMPLE
IDENTIFICATION

o/o

SAND
%

SILT
%

CLAY SOIL TYPE

6662744 N STK PILE 48 30 22 LOAM

6662745 S STK PILE 50 28 22 SANDY CLAY LOAM

6662746 TOP SOIL 74 14 12 SANDY LOAM

Thc above analytlcet rcsi,/tt apply ady a the sanplc(s) wbmltted, $*nplas ere l,tdndd d maximum of 3O days'
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fCover Estimates)



Ocular Vegetation Estimate
Transcct'# Cover Type %

lrari€ct
s

CoverType %

#L l!
I
il

li

I*2

f3

*4

f5

*6

*7

#8

#9

#10

Vegetation

Litter (Dead Mohogany Brush)

Bare Ground

Canopy

U4" Topsoil

Vegetation

Iitter
Bare Ground

Canopy

U4" Topsoil

Vegetation

Iitter

lBare 
Ground

lCanopy
I t" Topsoil
I

lVegetation
lLitter
lBare Gmund

U2" Topsoil

Ground

{Pinion)
3" Topsoil

{Rabbit Brush)

Litter
Eare Ground

{Juniper}
Topsoil

(Sage Bush)

Ground
(Juniper)

3 U2" Topsoil
(Fourwing)

{Rabbit Brush)

Ground

Litter
Bare Ground

Canopy

3" Topsoil

0

20

80
0

0

0
100

o

0

0

100

0

o
0

100

0

0
0

20

80

4

0

31

65

2

0

18

20

L

0

99

0

15

0

85
0

o
0

100

100

#tt

s12

*L3

#t4

#15

f16

*17

#18

*19

#20

Vegetation (Grass)

Litter
Bare Ground

0% Canopy

3" Topsoil
(Grass)Vegetation

Litter
Eare Ground

Canopy

1" Topsoil

Vegetation

Ititter
lBare 

Ground

lCanopy !uniper)

16" 
Tonsoil

lVegetation
lLitter
lBare Ground

tJuniper)
Topsoil
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Rockland Mine - Storm Water Pollution Prevention Plan

Introduction

According to the stormwater regulations inthe State ofUtalu tlre Rockland Mine facility fills
uder Group J (Storm waler discharges associated with industrial activity from mineral mining
and processing facilities). Requirements from Group J call for operators to develop a storm water
pollution prevention plan. This document details the storm water management contols and
implementation of zuch controls

1.0 Pollution Prevention Team

The plan shall identiff a specific individual or individuals within the facility organization as

members of a Storm Water Pollution Prevention Teamthat are responsible for deneloping tk
storm water pollution preverfiion plan and assisting the facility or plant manager in its
implementation" maintenance, and revision. The plan shall clearly identiff the responsibilities of
each team member. The activities and responsibilities ofthe tsam shall address all aspects ofthe
facility's storm water pollution prevention plan-

Team members include:

Name Position

APF'R(}VHD
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?.0 Desc{iption of Potential Pollutant Sources

This plan provides a description ofpotential sources which may reasonably be expected to add
significant armunts of pollutants to storrr water discharges ofwhich may resuft in the discharge
of pollutants during dry weather from storm water structures draining the frcility. The potential
sources of storm water pollution have been identified by in preparation of this plaq which could
reasonably be expected to contribute to runofffrom the facility. An on-site drainage rnap of all
nlrfrce facilittbs and drainage routes isprovided in Appedix A

2.1 On-Site Drainage

The Drainage Control Map illustrates drainage direction of runofi, drainage control
structures and discharge points from all applicable facility-related areas. Culverts,
discharges from equipment and maintenance areas subject to storm runo$ locations of
existing erosion and sedimentation control structures, receiving streams, locations of fuel

fanuary 2008 Page 1



Rockland Mine - Storm Water Pollution Prevention PIan

storage tankso and locations of fueling station areas that are e4posed to precipitation are

also identified onthis map.

2.2 Invedory of Exp,osed Materials

An inventory of tlre materials handled at the Rockland Mine that is potentially exposed to
precipitation are lised in Table 1. The total inventory includes:

o Description of significant rnaterials that have been handled, stored or disposed in
a nrailrer to allow eryosure to stormwater runoff.

o Method and location of on-site storage or disposal.

o Materials management practices errployedto minimire contactof materials with
stormwater runoff

. The location ard description of existing structural and mnstnnctural control

measures to reduce pollutants in storm water runoff
o Description of any treatment the storm water receives

Table l: Material inver$ory of potential pollutants at tlrc Rockland Mine Facility.

Table I above will be updated from time to time to provide an accurate inventory of potential

pollutants withinthe boundaries ofthe Rockland Mine facility. APPROV#,N
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Secondary Containment

Diesel Fuel
See Surface

Facility Map in
Appendix A

Oil and gr€se containers are stored
in the storage building

Storage of Oils

and Grease

See Surface
Facility Map in

Appendix A

Trash removed from site after
mining activities

fanuary2008 Page 2
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Rockland Mine - Storm Water Pollution Prevention Plan

2.3 Significant Spills and.Leaks

Over the past three (3) years, there have been no significant spills or leaks reported at the

Rocklard Mine frcility. In tlrc event that a signifrcant spill of leak occurs, this section
will be updated.

2.4 Sampling Data

No historic sampling data for storm water discharges exist for the Rockland Mine. All
future sampling data for the Rockland Mine site will be in accordance with Appendix
II.J.S ofthe Multi-Sector General Permit for Storm Water Discharges. This data will also

be atthe mine's main office inEmery, Utalt.

2.5 Ri{k Identification and Summary of Potential P*ollutant Sources

This section describes potential pollutant sources which currently exist onthe Rocklard
Mine site. The location ofthese areas can be found by referencing the Surface Yard Map
in Appendix A. These areas have a low risk of adding significant amounts ofpollutionto
storm water discharges since all drainage from these areas are directed into an
impourdment struchre.

Fueling Facilities - Fueling facilities are located at the portal and ramp platform
area. These facilities have a relatively high potential of exposure to storm watet
runoffeven tlnugh the diesel fuel tank is fully contained. Spills rnay occur
dwing refilling oftlre diesel fuel tank as well as equiprent filling procedures

unless strict care is taken Spills of fuel that have contact with the ground will
mix with stormwater unless cleanup is conducted immediately.

The risk of fuel spills coming into contact withwaters ofthe state is minimal
because ofthe BMP's ffiilized on-site. BMP's are discussed later inthis plan

Oils and Grease * Oils and grease for equipment maintenance are stored on-site
within an enclosed storage building (refer to Surface Facilities Map in Appendix
A). As storage ofoil has minimal risk of mixing with stormwater, maintenance

activities on the facilities pad increase tlrc risk. Spilling of oils during these

maintenance activities rnay occur unless strict care is taken. Spills of oil on the
ground will mix with storm water unless cleanup is conducted irnmediately.

Tmsh - On-site storage of trash occrus only during mining activities. Since

mining activities are not mntinuous at the Rockland Mine, potential for pollutants
to come into contact with storm water me limited.

Trash (i.e. erryty oil cans and grease tubes, boxes and other miscellaneous
garbagB) accumuliates ontk pad area in specified locdions. Tbse areas are
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Rockland Mine - Storm Water Pollution Prevention Plan

exposed to open elements and may mix with storm water during a precipitation
event. All trash is removed &om the facillty and properly disposed of at the
cornpletion of all mining activities.

3.0 MeasFres and Controls

This plan develops a description of storm water management controls appropriate for the
Rocklad Mine to irrylement zuch controls. The appropriateness ad priorities of controls in this
plan reflect already identified potential sowces of pollutants at the facility. A description of the
stonnwater management controls address the following components:

+ Good Housekeeping

* Preventive Maintenance
A Spill Prevention and Response Procedures
A Inspections

{. Employee Training
* Record-keeping and Internal Reporting hocedures
{. Non-storm Water Discharges
.!. Sediment and Erosion Control
A Management of Runoff

3.1 GoodHousekeeping

APPROVHM
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Good housekeeping requires the maintenance of areas that may contribute pollutants to storm
water discharges in a clean, orderly rnanner. As mentioned above, trash accumulates at
specified locations on the mine pad. At the completion of mining activities all trash is
disposed of at a certified landfill.

3.2 Preventative Maintenance

A preventive maintenance program involves timely inspection and mainterumce of stonn
water management devices as well as inspecting and testing equipment and systems that may
exist to rmcover conditions that cause breakdowns or failures rezulting in discharges of
pollutants to surfrce waters.

Inspections of BMP's throughor$the mine site, zuch as berms and impoundments, ensure
proper diversion and treatment of runoff. If BMP's are found to be inefficient to control and

treat rurn$ they will be scheduled to be immediateg repaired.

fanuary2008 Page 4



Rockland Mine - Storm Water Pollution Prevention Plan

3.3 $pill Prevention and Re$po_nse Procedur$

Inthe case of spills of fuel or oil at the fueling or maintenancc areas, the procedrues outlined
below veill be followed.

Spill Prevention - Oil and fuel storage tanks will be inspected periodically for signs of leads,

distortion, corrosion, etc. Any problem noted will be documented and scheduled frr follow
up action

All tank filling operations will be supervised by qualified personnel to assure spill precaution
practices are followed and that response is immediate in the event of a leak or discharge.

Spill prevention equipment, such as covers, caps, gaskets, pumps, containment, valves and

fittings \ilill be maintained ad operded in a rnanner that will prevent frilures, leaks, qpills or
other incidents that could result in the release of oil.

Enrployees of Rockland Mine are trained in the spill prevention, maintetutnee: and response
procdrres to minimize or eliminate environmental dannage as a result of a spill

Response Procedures - In the case of a spill or release, immediate action should be taken to
contain the qpill. Containment measures include plWging the leak, diking, pu$ing down
absorbent material, drgging atrerrch closing stop valve, etc. IT IS OF PRIMARY
mqoR.TANCE T,HAT OrL rS Ng)T ALLOWED TO LEAVE THE, SITE ANrllOR
ENTEB ANY WATERWAY. Ifthe spilled material does leave the company property,
immediate efforts must be made to place appropriate absorbent materials in watercourses or
drains, to minimize darnage.

Clean up of small spills and leaks - Small spills and leaks will be cleaned up with an

absorbent material. Once the fuel or oil is confined and absorbed- il will be containerized
and disposed of in an appropriate mailrer o$sile.

Clean up of large spills and leaks - Large spills and leaks, such as the spilled contents of
the fuel storage tanb will be handled first to contain the spill to the immediate area. On-site

equipment may need to be usedto construct berms, trenches, or irnpoundments. Berms or
trencbes will be conshucted to prevent spreding ofpollutants. Iryoudnents will be

consfuctd to confine the liquid for clean up.

Once the liquid is confined and controlled, an absorbent rnaterial such as dlrL will be used to
soak up the liquid. Rags, pads, pillows, etc. will be used to clean up all residual faces ofth
spill. Once all the pollutant has been removed fiom the surface as best as possible, the ground

will be inspected for penetration of pollutants. All materials used to clean up the spill, as

urcll as, contaminated soil will be removed fromthe site and takento mapprovd landfill

APPROVHM
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Rockland Mine - Storm Water Pollution Prevention Plan

3.4Inspections

Inspections of all storm water contol facilities are conducted on a quarterly basis at the
Rockland mine. These inspections me conducted to veriS the integrity of each structure,
ensure erosion is being controlled on all slopes, and to check fueling and oil storage areas

and waste disposal areas for evidence of discharges of contaminated storm water.

3.5 Ernployee Training

Employees will be trained periodically of all components of the storm water pollution
prevention plan. Discussions will focus on spill prevention measures, good housekeeping,
and spill response procedures. Training of employees will be conducted at least annually.
Records of such training are rnted in Appendix B.

3.6 Recordkeepine and Inter$al Reporting Procedures

Records of all spills, discharges, quality and quantity of discharges, inspections and

maintenance activities which is conducted on stormwater control stnrcfures or fueling ard
oil storage facilities will be maintained in Appendix C These records will be updated
annually to ensure a consistent and proactive approach to prevent contamination of storm
water discharges.

3.7 Non-Storm Water Discharges

No water sources that could oause a non-storm water discharge exist at the Rockland Mine.

3.8 Sediment and Erosion Control

Sediment control measures have been implemented on the disturbed area to minimize
additional contributions of sediment solids to the receiving drainage. Best management
practices are used to control erosion and sedimentation from mining operations. BMP's
include some of the following controls; berms, impoundments, straw bales, sih fences, etc.

Surface water quality will be protected by handling earth materials and runoff in a manner
that minimizes the potential for pollution Specifications for BMP installation are detailed in
Appedix D.

Analysis of the stored overburden samples tested has shown that toxic materials (low pH) are
present on-site. Discharges if any, of water from areas disturbed by mining and reclamation
operations will be made in compliance with all Utah and federal water quality laws and
regulations and with effluent limitations for mineral mining promulgated by the EPA set
forth in 40CFR Part434.

APPRCIVHD
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Rockland Mine - Storm Water Pollution Prevention Plan

3.9 Management of Rufroff

As shown on the Drainage Control Map (Appendix A), there are two undisturbed ephemeral
drainages adjacent to the disturbed area that could potentially be impacted by rurnfffrom the
disturbed area. The drainages are noted as UD-l and UD-2. Disturbed areas that flow into
these drainages are noted on the Map as DA-l and DA-2. A third ditch, UD-3, is located
above the highwall and diverts undisturbed runoff away from the mine site. Each area is
discussed below. Runoff volumes from these areas have been calculated and best

management practices (BMP's) have been designed accordingly.

Disturbed Area I (DA-l)
Th mine pad area consists ofhydrologic arm DA-I. Its size is approximately 3.4 acnes.

All flow is confined to the pad and impoundment area. Any precipitation that falls onto
the mine pad either puddles or flows as indicated by the flow lines on Map Rl07-1A.
Runoff volumes have been calculated for the pad area using a lA yeail24 hour
precipitation event of 1.51 inches. Peak discharge from the pad is 0.15 aclft.

Disturbed Area 2 (DA-z)
The area below the mine pad where material has been cast offthe side slope consists of
the hydrologic area DA-2. The material consists mainly of pebble to boulder sized rock
and is highly permeable. No enrsional effects have been indicated on the surfrce of thse
slopes. BMP's will not be used at the toe of the slope until final reclamation.

Undisturbed Drainage (UD- I )
Flow ftom the mine pad flows into the impordment located on the east side of the pad.

Discharge from the impoundment is treated before flowing into UD-I. Drainage UD-l
drains into an un-named ephemeral drainage which eventually flows into the Muddy
Rirrcr.

Undisturbed Drainage (UD- 2)
Overland flows (if any) from the mine pad slopes drain into UD'2. This undisturbed
drainage flows directly into the lvluddy River drainage systern

Undisturbed Diver sion (UD-3)
Ditch UD-3 is a historic diversion ditch that was cut with a bulldozer along an existing
road above the minE site. This ditch diverts undisturbed nmofraway fromthe topsoil
storage area ad directs flow into a natrral drainage systern Ttre natural drainage, like
others in the areao ure ephemeral and flow as a resuh ofprecipitation events.

APPROVT,T}
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Rockland Mine - Storm Water Pollution Prevention Plan

4.0 Cpmprehensiye,Site Compliance Evaluation

The site compliance evaluation will provide a basis for evaluating the overall effectiveness of t}re
storm water pollution preventbn plan. A coryrehensive site compliarce evaluation vvill be
conducted at the Rockland Mine at least once annually. Qualified personnel will conduct the
comprehensive site inspection to:

* Confirmthe accuracy ofthe descripion ofpotential pollutant sources contained in
th storm water pollution prevention plan

* Determine the effectiveness ofthe plan
* Assess compliance with the terms and conditions of the storm water permit

The evaluation will be performed by the Pollution Prevention Team- They may be accompanied
by other enryloym who are frmiliar with tb mining operafions and the goals and requirements
ofthe storm water pollution prevention plan.

The process for conductiag the site evaluation will include reviewing the plan; developing a list
ofthose items which are part ofth material hadling, storage, and transfer area covered by tk
plan; and reviewing the mine's past year operations to determine if any additional areas should be

included in the plan. A site inspection will also be conducted to determine if all storm water
pollution prevention nreasures are accurately identifred in the plan and that they are in place and
working properly. This site inspection should also be conducted during routine inspections to
immediately alleviate any future problems caused by stormwater runoff.

The results ofthe cornprehensive site compliance evaluation will be documented in a report
signed by an arfhrized company official and retaid in Appendix C. The report will
summarize the scope of the evaluation, personnel making the evaluation, date of evaluation,
major observations relating to the implementation of the storm water pollution prevention plan,
and actions taken in accordance to Section 3.0 above. The report will be retained as part ofthe
plan for at least three (3) years and will identi$ any incidents of non-cornpliance, or a
certification that the facility is in compliance with the storm water pollution prevention plan and
state permit.

The description ofpotential pollutant sources and storm water control measures may need to be
revisd based on the site inspection results ofthe areas contained in Section 3.0. IfnecessarJr,
the plan will be revised within two weeks after the date of the inspection These revisions will be
noted in Appendix E. Changes in the control measures will be scheduled for implementation on
site in a timely mannet'"

APPROVHD
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Drainage Control Map
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Storm Water Pollution Prevention Plan
Training Records

Rockland Mine Site
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Comprehensive Site Evaluation
Rockland Mine Site

Date:

Time:

Inspecton

Weather Conditions:
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NOTES:
INSTALL SILT FENCE ALONG CONTOURS WHEN EVER POSSIBLE

WRAP ENDS SLIGHTLY UP.SLOPE TO PREVENT SEDIMENT
FLOWING AROUND ENDS
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DIRECTION OF FLOW
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NOTES:
INSURE TIGHTLY ABUTED ENDS TO ELIMINATE LEAKAGE
KEY BALES INTO GROUND TO PREVENT FLOW UNDER BALES
COMPACT EARTH MATERIAL AROUND BASE OF BALES
USE TWO STAKES PER BALE TO SECURE IN PLACE
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NOTES:
HEIGHT EQUALS I/2
BERM IS SLIGHTLY
USE FOR SEDIMENT

WIDTH OF BASE
COMPACTED FOR STABILITY
CONTAINMENT
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Storm Water Pollution Prevention Plan
Revision Sheet

Rockland Mine Site

* Approvals- (1) Management (2) Professional Engineer
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ll nrojea Title = Rocklandl

||wnrrnsxrD HYDRoGRAPH

ll- waterstred data for watershed # 1

ll curve number : 80.0

ll nrea = 4.0 acres

$ nyOrautic length = rt(D.00 feet

ll flevation change = 5.0 feet

ll Concentration time = 0.06 hours

ll unit hydrograph type = Forested

$ - Total Area = 4.0 acres

ll- storm oata

I totat precipitation = 2.5 inches

ll Storm type = SCS Type 2 storm, 24 hour storm

ll neaf Discharge = 1.83 cfs

ll oischarge volume = 0.29 acre ft
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ll time

|| (t r.)

ll o.oo

ll o.+o

ll o.eo

|| r.zo

ll r.so

$ z.oo

ll z.+o

ll z.ao

ll r.zo

ll r.oo

ll +.oo

ll +.+o

|| a.ao

ll s.ro

ll s.eo

ll e.oo

ll o.+o

ll e.ao

rainfall hydrograph time

(in.) (cfs) (hr.) {in.}

0.000 0.000 * 0.20

0.005 0.000 * 0.60

0.005 0.000 * 1.00

0.006 0.000 * 1.40

0.005 0.000 * 1.80

0.005 0.0@ * 2.2a

0.005 0.000'| 2.60

0.006 0.000 * 3.00

0.007 0.000 * 3.40

0.007 0.000 * 3.80

0.007 0.000 * 4.2a

0.008 CI.000 * 4.60

0.008 0.000 * 5.00

0.008 0.0(p* s.ln

0.008 0.000 * 5.80

0.008 0.0fr) * 5.20

0.010 0.000 * 6.60

0.010 0.000 * 7.00

rainfall hydrograph ll

tcfs) ll

o.oos o.ooo ll

o.oos o.o@ ll

o.oos o.ooo ll

0.006 o.om ll

0.006 o.ooo ll

o.m6 o.ooo ll

0.006 o.ooo ll

0.006 o.ooo ll

o.oo7 o.ooo ll

o.oo? o.ooo ll

o.oo8 o.ooo ll

o.oos o.ooo ll

o.oo8 o.ooo ll

o.oo8 o.om lf

o.ooa o.ooo ll

o.o1o o.ooo H

o.olo o.ooo ll

0.010 0.000
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time rainfall hydrograph time

{hr.} {in.} tcfs) (hr.}

7.2A 0.010 0.000 'r' 7.44

7.60 0.010 0.0fr) * 7.80

8.00 0.010 0.000 * 8.20

8.40 0.013 0.000 * 8.60

8.80 0.014 0.000 * 9.00

9.20 0.016 0.(x)0 * 9,40

9.60 0.017 0.000 * 9.80

10.00 0.018 0.0ff) * 10.20

10.40 0.023 0.000 * 10.60

10.80 0.031 0.007 * 11.00

tL.20 0.048 0.034 * 11.40

11.60 A.212 0-315 * 11.80

12.00 0.377 L.827 * L2.2A

12.r$0 0.071 0.943 * 12.60

12.80 0.037 A.777 * 13.00

13.20 A.OZ7 0.630 * 13.40

13.50 0.024 0.487 * 13.80

14.00 0.021 0.337'3 14.20

rainfall hydrograph

tin.) (cfs) [

o.o1o o.ooo ll

o.o1o o.ooo ll

0.013 o.ooo ll

0.013 o.ooo ll

0.014 o.ooo ll

0.016 0.ooo |l

0.0L8 o.ooo ll

0.023 o.ooo ll

o.o27 o.oo1 ll

0.031 o.o15 ll

0.048 o.os6 ll

a.s77 1.057 ll

o.a7r 1.236 ll

o.os4 0.88s ll

0.037 0.71s ll

a.a27 o.s6o ll

0.021 0.406 ll

0.015 0.265
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time rainfall

{hr.} tin.}

14.40 0.0L5

14.80 0.O1s

15.20 0.015

15.60 0.015

16.00 0.015

15.rm CI.o@

16.80 0.009

17.20 0.m9

17.60 0.009

18.00 0.0ff1

18.40 0.009

18.80 0.009

19.20 0.009

19.60 0.@9

20.00 0.009

20.rt0 0.fi)6

20.80 0.006

2L.24 0.005

hydrograph

{cfs}

0.232*

0.202:

0.187 *

0.180 *

0.178 *

0.137 *

o.t27 *

0.119 *

0.113 {'

0.110 *

0.110,F

0.110 *

0.111 *

0.111*

0.112 *

0.091*

0.085 *

o.o81*

time rainfall

{hr.} (in.}

14.60 0.015

15.00 0.015

15.40 0.015

15.80 0.01s

16.20 0.009

15.60 0.009

L7.00 0.009

17.44 O.Om

t7.84 0.009

18.20 0.009

18.60 0.009

19.00 0.009

19.40 0.009

19.80 0.009

20.20 0.005

20.60 0.006

21.00 0.005

21.rt0 0.006

hydrograph

{cr$ $

0.214 ll

o.$3 ll

0.183 ll

0.17e ll

0.1s2 ll

o.$2 ll

o.u2 ll

0.116 ll

0.111 ll

0.110 ll

0.110 ll

0.111 ll

0.111 ll

o.1u ll

o.os8 ll

o.o8s ll

0.083 ll

0.079

APPRMVffiN

AUG I 9 zOW

DlV, OIL SAS;& t4;Filr;{}



ll time

$ (t".1

ll zr.eo

ll za.oo

ll zz.ao

ll zz.ao

ll zr.zo

ll zr.eo

ll z+.oo

$ z+.ao

ll z+.ao

ll zs.zo

ll zs.eo

|| ze.oo

ll ze.+o

time rainfall

(hr.) (in.)

21.80 0.006

22.20 0.006

22.60 0.006

23.00 0.006

23.44 0.006

23.80 0.006

24.20 0.000

24.60 0.m0

25.00 0.000

25.40 0.000

25.80 0.000

26.20 o.mo

hydrograph

(cfs) ll

o.ozz ll

o.oro ll

o.ozs ll

o.oze fl

o.ozo ll

o.orr ll

o.o+a ll

o.oze ll

o.ors ll

o.ooz ll

o.ooz ll

o.ooo ll

rainfall hydrograph

{in.} (cfs}

0.006 0.078 *

0.006 0.076 *

0.006 0.076'r

0.006 0.075 *

0.005 0.076 *

0.006 0.075 *

0.006 0.077 *

0.frn 0.032 *

0.000 0.020 *

0.000 0.011*

0.000 0.005 *

0.000 0.001*

0.000 0.000 *
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Rockland Mine

Appendix H
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Computed Channet Design



STORM - Version 5.21

General Channel Design

I ritb Ephermal Channal I

Channel Report

First Side Slope 3.000

Second Side Slope 3.000

Flow depth (ft)............= A.27

Bed Slope 0.500

Manning"s n 0.032

Discharge 1.83

CFS........................= 1.83

Cross section area (sqft)..= O.22

Hydrualic radius...........= 0.13

fps........................= 8.36

Froude number..............= 4.118

APFRCIVTN
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Surety Bond Documents



btotal Earthwork (6.84 ac)

0
70,693.4r
L3,703.92

s
s
s
s

Escalation Factor

Number of Years

Escalation

* Refer to the RM-110 reclamation map series and Figures 110.2-A through 110,2-E

for bond estimation.
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AU6t9m
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Rockland Mine Bond Summary Sheet December2fl)8



J
Means Unit Cost

Estlmated Costs

Item quantity

Mob/Demob

Dozer

Excavator @25%ot
TotalQuantity
Riprap

Total

Unit
4EA

32,705.50 BCY

8,176.40 BCY

500 LcY

Costs

s 3,308.40

$ 36,303.22

$ 11,365,20

$ 23,025.00

$ 70,693.41

9-y
?EB
OrXP^ lo \).

2Be7

line Number Equlpment

Mob/Demob Dozer (for 50

54 36,50.0100 mi RT)

Mob/Demob Excavator

s4 36.50.0020 (for 50 mi RT)

Crew Daily Output Hours Unit Material labor Equlp Total O&P

B-34K

B34N

3 2,667 EA $ 0r.oo $ 110.00 $ 171.00 $ 217.00

4 2 EA s81.50 $207.00 $288.50 $3ss.00

For each additional 5 miles

54 36.50.2500 distance (70 mi RT) Llo/o tAYo

300 hp Dozer, Common

12316.46.s020 Earth,loo'Haul B-1OM 1550 O,m7 BCY $ 0.2? $ 0.84 s 1.11 s 1.34

Excavating, Common

312316.42.0300 Earth,3yd Bucket &12D ?O8o 0.008 BcY 5 0.27 S 112 S x'39 S 166

Rlprap, machlne Placed for
313213.10.0200 slope p.otectinq B-12G 52 0.258 LcY 26.5 S 9.20 S 10.35 S +eos I 55.4

Rockland Mine Earthwork Estimates December 2008



rt
Seeded Area

Pocklng

6.84 acres

This cost is added to the excavating cost in the earthwork. No additional cost here.

Seed Mix for Rockland Mine

Gardner Saltbrush Atriplex qordneri 3 s 13.00 5 3e.oo s 266.76

Shadscale A. confertifolia 2 s 10.s0 s 21.00 $ 143.64

FourwinE Saltbrush A. conescens 2 $ 5.00 I 10.00 s 58.40

Russian Wildrye Elvmus iuncea A $ 2,75 s 11.00 5 75.24

lndian Riceerass Oryzopsis hymenoides 3 $ 9.00 $ 27,00 s 184.58

Kochia Kochio orostota 0.5 s 5.00 S 2.so $ 17.10

roTAts 14.5 S +s.zs s 110.s0 $ 7ss.82

Hydromulch 2008 Bare Costs

Llne Number Equipment Crew Daily Output Labor Unlt

lotal Incl

Material Labor Equipment Total O&P

32 92.19.0200

Synthetic Erosion Control,

Soil Sealent, Sprayed from
Truck B-81 80 0.3 MSF $ 26.s0 $ ro.os $ 6.90 s 43.4s s s2.oo

Estimated costs
Item Quantity Unit Total

6.84

Pocking (added with earthwork) AC S

Seed 6.84 AC S 755,82

Hydromulch 298 MSF S 12,948.10

TOTAL 13,703.92

APPRC}YED

At6 r9&

Rockland Mine Revegetation Estimates
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December 2008
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MINED SEAM

AST MATERIAL (SPOIL)

APPROVED

AUGIgaIB

DIV OiL GAS & ilIiNING

NOTE: TYPICAL CROSS-SECTION . LENGTHS AND DISTANCES MAY VARY.

PRE-MINING CONTOUR IS ASSUI',IED EASED ON ADJACENT TOPOGRAPHY'

MEASURED LENGTH OF HIOHWALL IS ISOO FT.

CAST MATERTAL ORIGII{ATED FROI{ ABOVE I.IINED SEAI{

MIRACLE Roc[ I'IIN|NG & RESEARCH

Rocruruo Mtrur

TYPICAL CROSS-SECTION
MINE PAD AND HIGHWALL

Fro. 110.2-A



AREA = 588,7 SO. FT.

MINED SE

CAsT MATERIAL (SPOIL)

APPROVED

AW IgfrIB RECLA Ii4ED FILL SLOPE

[JIV. OIL GAS & !\IINING

NOTE: TYPICAL cROss-SEcTION - LENGTHS ANO DISTANCES MAY VARY.

PRE-MINING CONTOUR IS ASSUHED EASED ON ADJACENT TOPOGRAPHY,

MEASURED LENGTH OF HIGHWALL IS ISOO FT,

CAST HATERIAL ORIGINATED FROI4 ABOVE MINED SEAM

MIRACLE RocK MINING & RCSEINCN

Rocruruo MtNe

TYPICAL CROSS-SECTION

SoIL VoLUI,IE CALCULATION AREAS

Frc. 110.2-B



SHOT EEDROCK ALLOWED IO
FALL ONTO RECLA}]tED SLOPE {l [.i.:.- d:'

:r":1.i.a.. .

BLAS1 THIS LED6E TO

ELIt{INATE HIGHWALL

(CoNDUcr oNLY rF PosEs HAZARD)

DETAIL A

SURFACE MANIPULATION

SEED ONLY

DISTANcE VARIES

150.5 FT.

CAsT MATERIAL (SPOIL)

APPROVED

A$l9m
DIV. OIL GAS & [1INli']G

NOTEj TYPICAL CROSS-SECTION - LENGTHS AND

PRE-HINING CONTOUR IS ASSUMED BASED

MEASURED LENGTH OF HIGHWALL IS ISOO

CAST MATERIAL ORIGINATED FROM ASOVE

No

DISTANCES MAY VARY.

ON ADJACENT TOPOGRAFHY.

FT.

HINED SEAM

'(/

DETAIL B
MIRACLE RocK MINING & RESSINCX

ROCKLAND MINE

TYPICAL CROSS.SECTION

RECLATHED SLoPE - Fttlt Conroun

Frc. 110,2-C
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Platt Vlew Nox-Cot'tPusrlBLE Fl LL

ElrvlnoN VtEw

NoTE: FILL uATER|AL wtLL FLUG poRTAL coHpLETELY AND ExTEND A l'{lNlHutil oF l0 FEET lNBYr.

Mtsacu RocK MlNtNe & ReseaR$t

RocxlaNo Hne

TYPTCAL PORTAL SEALING FLAN

Frc. 110.2-D



Cnannel DesrcN Cnoss-SEcnoN
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-tt
"trg
CI
gfi
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NOTE:

FILTER MATERIAL CONSISTS OF I" MINUS $JASHED GRAVEL

RIPRAP MATERIAL CONSISTS OF ANGULAR ROCK MATERIAL OF 4-8 INCH

FREE BOARD EoUALS 8.T{ INCHES

TOF WIDTH CAN BE REDUCED TO 5.0 FEET AND RETAIN ADEOUATE FREE gOARD

Mrnlcu Rocr MtHtNe & Rrseancn
Rocxlaruo Mtxe

TYPICAL CROSS-SECTION

Cnlnxel DEston |00YR/24HR EvrNr

Fro. 110.2-E
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t Surfoce Focility - Temporory
Storoge Shed
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Subsoil Pile
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t Topsoil Pile
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t Topsoil Pile
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t Topsoil Pile
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i Topsoil Pile
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-T! Topsoil Pile
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rF! Topsoil Pile
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Portols - Restricted to Public

Access
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Berms

APPROVHi]

AUG I9 zro
Dt\4 0tt- cAe ii f,Jii,{ti;G



Adiocent Undisturbed Areo
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Weothered Rock

Esco rpments
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o BMP PSCIOO:

Other Names:
Deep Gouging, Pocking

SURFACE ROUGHENING

Practice:
Requires track-hoe or similar machine to roughen the exposed surface area disturbed
during construction in a random and discontinuous fashion use the bucket of the machine.
Pockmarks created are up to three (3) feet in diameter and one and one-half (T %) feet
deep.

Benefits:
Pockmarks are designed to capture or trap precipitation and promote infiltration of water.
The gouging techniques serve to control erosion through water retention, thus enhancing
vegetation growth.

Limitations:
This technique should not be used on slopes greater than2 horizontal and 1 vertical.
Other methods are available for the stabilization of these types of slopes.

APPROVtr,l"J
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BMP PSC2OO:

Other Names:
N/A

SEEDING

Practice:
This BMP is a permanent form of erosion control of disturbed surfaces. Seed mixes can

be applied using one of the three listed methods;

Hand Broadcasting - This method requires carrying a seed bucket or seed

bag into the disturbed area. The seeder grabs a handful of seed and throws
in a circular motion releasing the seed simultaneously. Distribution
should be as even as possible.
Mechanical Broadcasting - This method requires the use of a Traux brand
or similar mechanical applicator. This rotary type applicator is caried by
the seeder. The seeder hand cranks the device and walks back and forth
across the disturbed area spreading the seed as even as possible. Use
manufactures instructions for applying seed.

Hydroseeding - This method requires the use of a hydromulching
machine. Seed is mixed in a water solution in the tank of the

hydromulching machine in a pre-determined amount (i.e.4lbs/ac.). A
small amount of wood fiber mulch (500lbs/ac.) should be added to the

solution to aid in identifying the area sprayed. Spray the solution over the

entire disturbed area and apply as evenly as possible.

Benefits:
An even distribution of seed mix will allow a consistent vegetative growth to control

erosion. Mechanical and hydroseeding provides a more consistent coverage.

Limitations:
Vegetative erosion control could take some time to establish. Temporary erosion control
practices must be left in place during establishment.

APPffitrVHffi
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BMP PSC3OO:

Other Names:
N/A

Hydromulching

Practice:
Hydraulic mulches can be made of recycled newsprint, magazines, wood or other wood./

paper waste sources. This tlpe of mulch is to be mixed in a hydraulic application

machine(hydromulcher) and applied as a liquid slurry that contains the recommended

rates hydromulch for the site. It can be specified with or without a tackifier. Apply at

rate of l.5 to 2 tons per acre.

Benefits:
An even distribution of hydromulch retains soil moisture and keeps seed from blowing
away. Hydromulch applications also reduce interrill erosion the occurs from raindrop

impacts.

Limitations:
May be too expensive for small or very remote sites; must dry for at least 24 hours before

rainfall.
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tN0lbS: 
-INSTALL SILT FENCE ALONG CONTOURS WHEN

WRAP ENDS SLIGHTLY UP-SLOPE TO PREVENT

EVER POSSIBLE

SEDIMENT
FLOWING AROUND ENDS

PERFORM MAINTENANCE MONTHLY AND IMMEDIATELY AFTER STORMS

GEOTEXTILE FABRIC SILT FENCE

WOODEN STAKE

BACKFILL WITH NATIVE MATERIAL
AND COMPACT OR FILL WITH APPROX.

EURY GEOTEXTILE FABRIC
IN TRENCH

APPRCVED
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nlv. 0lL GAs & Mthlf,JG

5' MAX SPACING I,V/O WIRE MESH BACK SI',PPOfl'I

IO' MAX SPACING WITH WIRE }4ESH BACK SIJPPORT

Rockland Mine
SILT FENCE DETAIL

SWPPP BMP'S
TYPICAL DRAWING
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STEEL OR 2'X2'
WOODED STAKE

STRAW BALE

NOTES:
INSURE TIGHTLY ABUTED ENDS TO ELIMINATE LEAKAGE

KEY BALES INTO GROUND TO PREVENT FLOW UNDER BALES

COMPACT EARTH MATERIAL AROUND BASE OF BALES

USE TWO STAKES PER BALE TO SECURE IN PLACE

APPROVED
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BALE

BINDINGS

Rockland Mine
STRAW BALES
SWPPP BMP,S

TYPICAL DRAWING
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a =lt?'x BASE '\t\
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NOTES:
HEIGHT EOUALS I/2 WIDTH OF BASE

BERM IS SLIGHTLY COMPACTED FOR

USE FOR SEDIMENT CONTAINMENT
STABILITY

Rockland Mine
.AL'HM

SWPPP BMP,S
TYPICAL DRAWING


